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OUR INTRODUCTION. 


^ Out non proficit, deficit.” 


HAT a new magazine should set forth 

concisely its raison d'étre is a species 
which in these days 
of ever-increasing publishing activity, may 
be considered fully justified. We, therefore, 
present to our readers a brief introductory 
foreword. 

` A casual inspection of the cover will suffice 
to show that the publication concerns itself with 
five great forces of civilisation, viz. : ENGINEER- 
ING, SHIP-BUILDING, THE IRON AND STEEL 
INDUSTRIES, ELECTRICITY, and MixiNG—forces 
which, during the last decade, have been 
chiefiy responsible for the remarkable advance- 
ment of the age in which we live. Each of 
these forces, moreover, is in a state óf marked 
development, and each has latent possibilities, 
the extent of which no man can gauge. 

In the light of an era of such astounding 
progress, we believe that the time has arrived 
when these interests and the trades allied to 
them should be reflected in a manner worthy 
of the colossal industries they represent, and it 
will be our object each month to focus the rays 
of progress in each sphere of action upon the 
successive issues of PAGE'S MAGAZINE. 

Our mission is world-wide and our motto as 
regards subject-matter, paper, printing, illustra- 
tions and the general administration of the 
Magazine will be “ Qui non proficit, deficit." 
—JPr.* 


of conventionality 


* “ He who does not advance, loses ground." 


PaaGE's MAGAZINE will be essentially an Eng- 
lish production, with the advantage of American 
ideas and methods, which will be pressed into 
service in just those directions in which our ex- 
perience has shown that they are desirable. 
Emphatically, however, we do not believe in a 
decadent England. A great deal of “ shouting” 
is done by someof our foreign competitors, who 
would fain have us believe that the Empire's sun 
issetting. Meanwhile, the progress of our com- 
merce is in no degree retarded ; 
а calm and dignified course. ‘ Enterprises of 
great pith and moment "— some of them veri- 
table triumphs of engineering skill—are brought 
to a legitimate conclusion in rapid succession, 
each eclipsing its predecessor in daring of design 
and facility of execution. British ideas, British 
stability, British enterprise and indomitable 
energy are still factors to be reckoned with, and 
we confidently anticipate that in the coming 
century their influence will be felt in a con- 


it continues in 


stantly increasing ratio. 

Just now, when our ship is, as it were, 
standing on the stocks, ready for the touch of 
the electric button which is to launch it upon 
the world, we do not care to enter upon a 
minute dissertation on plans and parts. We 
trust that the effort will speak for itself. Having 
built our vessel with that precise attention to 
detail which we believe goes far to insure 
success, we launch it with confidence, and look 
for its future popularitv to the kind co-opera- 
tion of our readers. 
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THE UNITED STATES BATTLESHIP © ALABAMA. 
Laid down, 189^. Launched, May 18th, 1898. | 
Heaviest Gun, 13 in. Thickest Armour, 165 in LH.P 10,000. Nominal Speed. 16 


knots. 


Displacement, 11,595 tons. 
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MONTHLY NOTES ON NAVAL PROGRESS IN CONSTRUCTION AND ARMAMENT. 
hY 
N. I. D. 
М the first number the presence of a British man-o’-war. In the 


of a new magazine 
which purports to 
be a record and 
commentary of 
shipbuilding апа 
engineering move- 
ment, it is hitting, if 
it be not essential, 
to review, however 
summarily, the 
naval position. The view taken must be a 
wide one if it is to be comprehensive of the 
world’s navies, and the details must be filled 
in by separate specialised studies. What will 
be aimed at in these notes is а concise 
representation from month to month of the 
development and the promise of those elements 
which go to make up naval strength. 


BIRD'S EYE VIEW OF THE NAVIES OF THE WORLD. 


It may help us to realise the situation as it 
presents itself in its various aspects if we can 
imagine spread out before us the map of the 
world on Mercator's Projection, with the ships 
of the various Powers inserted and indicated 
bv their natural colours. The spots of red will 
be widely distributed, and if ме choose 
Coronation Day to make our survey, there 
will be few of the principal ports of the 
British Empire that do not exhibit signs of 


Western Hemisphere the steadily growing navy 
of the United States will make itself plainly 
apparent, while the less numerous, but by 
no means unimportant fleets of the South 
American Republics will be sufficiently obvious, 
owing to their greater concentration. 

Away in the Far East the red and white stripes 
of the Land of the Rising Sun will loom large on 
the horizon, a modern growth indeed, but a 
weapon already of immense strength. In the 
European continent ample evidence of the 
growth of a new naval power will be exhibited 
in German ports, and if the splashes of colour 
in France and Russia and Italy are relatively 
larger, it will be because they are representative 
of older elements on the naval chess board. 
On all sides there is significant demonstration 
of a more widely diffused belief in the potency 
and value of naval strength, an impression 
which will be strengthened when we come to 
look into details and to particularise the result 
of national effort and enterprise in this 


direction. 
QREAT BRITAIN. 


Any review of the progress of the British 
Navy would be incomplete if note were not 
taken of the upward swing of the pendulum in 
the field of construction. From various causes, 
which it is unnecessary to recapitulate here, the 
last few years have been marked by retardation 
and delay ; money that had been voted could 


© 


not be spent, and the yards, both public and 
private, began to be filled with uncompleted 
hulls representing vast sums of unproductive 
capital, The aspect is now brighter and more 
satisfactory, but we have much lee way to make 
up before we can reach the standard which was 
such a marked feature of our naval shipbuild- 
ing in the days which followed the passing of 
the great Naval Defence Act. 

During the last financial year the battle- 
ships of the programme of 1897-98, known 
as the Formidable class, were all com- 
pleted, and before these notes are in the hands 
of their readers, two of the battleships of 
the 1898-99 programme—the Bulwark and the 
London—will be under the pennant, and the 
Venerable well advanced towardsa similar stage. 
Four other battleships of similar type appeared 
in a supplementary programme in 1898-99, and 
these are now being delivered from the con- 
tractors who undertook their construction. By 
a modification in their armour the displacement 
of these vessels will be about r,ooo tons less 
than that of the Formidable апа her sisters. 
Two battleships were in the 1900-01 programme 
—the Queen and the Prince of Wales. These 
vessels have been launched at Devonport and 
Chatham respectively during this year; they 
have the same dimensions, armament, and 
speed as the Formidable class. Of the three 
most recent ships іп hand—the King Edward 
VII., the Commonwealth, and the Dominion— 
we shall have much more to say іп succeeding 
numbers of this magazine. They present several 
new features, and represent a departure in 
design which merits longer notice than we can 
give it here. 

As regards cruisers, it is noteworthy that all 
of the first class now under construction are 
provided with armoured belts and gun positions. 
They are of three, or, if further modifications 
are merle in the design of the Devonshire апа 
her sisters, of four classes ; the Drake class, with 
a displacement Which is practically that of a 
battleship ; the Cressv class, some of which are 
already in commission; and the Aen! (or 
“ County") class. The Devonshire and her five 
sister ships of the programme of last year are 
not yet begun. In the original design the dis- 
placement was to have been 10,200 tons, as 
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against the 9,800 tons of the “County " class ; but 
in view of recent developments in the ever- 
continuing battle between guns and armour, it 
is reported that this may be increased. 

With few exceptions, it is unnecessary in this 
brief summary to refer to the smaller vessels ot 
the Navy, but some mention must be made of 
the reconsideration of design in the matter 
of torpedo-boat destroyers, which is evidently 
in contemplation, of the promise of the new 
'* Scout" class, and of the advent of the sub- 
marine in the British fleet. Regarding the last- 
named class of vessel, the trials of those which 
have been launched at Barrow are officially 
reported to have been successful ; but the limita- 
tions and the value of their offensive and deten- 
sive powers further experience can alone 
determine. 


FRANCE. 

As is now customary with all the larger navies, 
France has a programme of construction which 
it endeavours to carry out with more or less 
success. The plan which was elaborated in 
1900 extends to 1907, but some of its features 
have already been altered. According to its 
provisions, four battleships should have been 
begun this year, but it is not likely that more 
than one of these will be commenced. Of the 
battleships in hand, only one was completed 
last year, the Fena, of 12,052 tons displacement. 
She belongs to the programme of 1897. The 
Henri IV., of 8,948 tons displacement, has been 
delayed in delivery by her machinery. The 
Suffren, of 12,728 tons displacement, is well 
advanced. In addition to these vessels, two 
new battleships have been begun under the 
programme already referred to; these are the 
Republique and the Райтс, of 14,865 tons dis- 
placement. It will be interesting later on to 
compare these ships with the vessels of a 
similar character laid down in this country. 

As regards cruisers the new construction con- 
sists, in the main, of what we are in the habit of 
calling the “armoured” type as distinguished 
from the " protected." There are four classes, as 
with us, under construction: the Desair class, 
three in number, ot 7,770 tons displacement ; the 
Dupetit-Thouars, three ships of 9,517 tons dis- 
placement ; the Conde class, three ships of 
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Displacement, 15,200 tons. 
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THE JAPANESE BATTLESHIP ‘ MIKASA,” 


Laid down, 1899. 
Heaviest Gun, 13 in. 
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Launched, November oth, 1900. 


Thickest Armour, 14 in. LHP 


«4 15,00C. 


Nominal Speed, 18 knots. 
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THE FRENCH BATTLESHIP “ JENA,” 


Launched September Ist, 1808, 


Heaviest Gun, 12 in, 


Displacement, 12,052 tons, 


10,014. tons displacement ; and the Leon 
Gambetta class, three ships of 12,550 tons 
displacement. Another vessel of the last-named 
class is to be laid down this year. 

France attaches great importance to under- 
water craft, having two types, one of the 
ordinary submarine description, and the other 
known as “submersible.” The former are, in 
the main, intended às a defence for harbours, 
and the latter for offensive operations. In the 
Budget of 1901 provision was made for twenty 
of the defensive type and three of the offensive. 
These vessels are in various stages of con- 
struction. Others are to be laid down, and it is 
calculated that by 1906 France will have nearly 
seventy submarine craft. 


GERMANY. 


Reference has already been made to the 
remarkable activity displayed in the construction 
of the German fleet. The latest shipbuilding 
programme was.issued in 1900, and makes pro- 
vision for the development and replacement of 
the navy as far ahead as 1916. In an important 


Thickest Armour, 14 in, 


І.Н,Р., 1.506, Nominal speed, 18 knots. 


explanatory memorandum which was issued 
with the programme it was declared that the 
protection of national interests and of the 
commerce of the country is a vital question. 
“ For this purpose the German empire requires 
peace—not only upon land but upon sea—not, 
however, peace at any price, but peace with 
honour." The fleet essential for the protection 
of these interests, including the reserve, is to 
comprise thirty-four battleships and thirty-two 
cruisers, besides a torpedo flotilla of eighty 
boats. The navy is being increased in accord- 
ance with this programme, but it is more than 
likely that it will be modified before the expira- 
tion of the time named. 

A battleship launched is not a battleship 
completed; but it is some evidence of the 
energetic way in which the Germans are 
working that, while from 1896 to 1900 only six 
battleships were launched, in 19or no less than 
five vessels of this class were put into the water. 
The new battleships are of three types—-the 
Kaiser class of five ships are all in commission 
and formed the squadron which, under Prince 
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Displacement, 15,000 tons 


THE BRITISH BATTLESHIP “ BULWARK." 


Launched, October 18th, 1899. 


Laid down, 18). 


Heaviest Gun, 12 in, Thickest Armour, 12 in. 


I.H.P, 15.000. 


Nominal Speed, 18 knots 
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Naval Notes. 


Henry, recently visited this country ; the second 
class consists also of five ships, longer and 
heavier than their predecessors, the displace- 
ment being 11,800 tons as compared with 11,150 
tons. The protection of these ships is better, 
and there are differences in the distribution of 
armament which will be referred to later on. 
These five vessels are generally referred to as 
the Witlelsbach class, this being the first vessel 
of the class to be launched. Of the third class 
of battleship, of 13,200 tons, two were laid 
down last year. They are better protected, 
carry а heavier armament, and have greater coal 
endurance than is found in the Wittelsbach 
class. 

Аз in other navies, the newer cruisers are 
armoured. "The Prinz Heinrich type, of. 8,870 
tons, has been followed by the Prinz Adalbert 
class, of 9,050 tons. These vessels, as designed, 
have belts of only 4 in. armour, whereas it is 
already recognised that this is insufficient, and 
the later ships will probably, as in the case of 
the English Devonshires, be altered so as to 
carry Ó in. belts. The smaller craft of Germany 
call for no special mention. 


ITALY. 

Although this country has a shipbuilding 
programme extending from 1901 to 1912, it is 
uncertain how far the financial resources of the 
country will enable the Government to carry 
it Out. According to this programme, five 
battleships were to be laid down between IQOI 
and 1904, and of these two have been becun— 
the Regina Elena and the Vittorio БШ lII. 
of 12,624 tons. The remaining three ite 
nominally to be laid down this year. The 
type presents several novel features, which 
we shall fully describe later on. Of the 
battleships of the older programme the 
Ammiraglio di St. Bon and the Emanuele Filiberto 
01 9,IOO tons displacement, have completed 
their trials, and the Regina Margherita) and 
benedetto Brin, of 13,427 tons, have been 
launched, and are well advanced. 

The first-class cruisers of the Varese type 
three in number, are of 7:350 tons Шс 
ment; two of them have completed their trials 
and the third should be ready to run hers by 
‘he end of this year. 


II 


Italy is experimenting with submarine boats 
and with turbines, but for the present these 
must merely be mentioned. 


RUSS:A. 

The shipbuilding programme of Russia dates 
from 1898, and was made public about the end 
of that year. It comprised a seven years’ 
period, and comprehended a gross expenditure 
on the navy of over fifty millions sterling. The 
proposed new construction included eight 
battleships, one armoured cruiser, and sixteen 
protected cruisers. 

The battleships of the new programme, which 
have now all been ordered, are the Kniaz 
Potemkin Tavritchesky, launched at Nikolaett ; the 
Relvisan, launched. from Cramps Yard at 
Philadelphia; the Pobieda, launched at the 
Baltic Yard; the Cesarwitch, launched at La 
Seyne ; the Imperator Alexander. Il., launched 
at the Baltic Yard ; the Borodino, launched at 
the new Admiralty Yard ; the Orel, building at 
the Galerny Yard; and the Кита: Souvaroff, 
building at the Baltic Yard. If, as has been 
reported in France, two more battleships have 
been laid down, one of the Souvaroff type, of 

3,600 tons, and another of the Potemkin type, ot 
12,480 tons, it is possible that two of the above- 
named ships are considered to belong to the 
older programme, which included the Peresviet 
and Os/abya, sister ships to the Pobieda. Of the 
vessels just mentioned the Polzmkin, Pobieda, 
Peresviel, апа Retsivan have made their trials, 
while the déevander Ш. and Oslabya are about 
to undergo them. Russia still builds armoured 
coast defence ships, and the Admira? Boutakoff, 
of 5,985 tons, is the latest representative of this 
class and has been recently laid down. 

The armoured cruiser of the new programme, 
named the Bavan, of 7,800 tons, is completing at 
La Seyne, and should be ready for service this 
vear. Six first-class protected cruisers are in 
hand either at home or in foreign yards. They 
are to displace 6,500 tons, and have protection of 
sin. of steel on the chief gun positions anda pro- 
tected deck with a maximum thickness of 
armour of 3 In. 

UNITED STATES. 

As regards the question of a programme of 

construction, the United States follows the more 
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BATTLESHIP “KAISER BARBAROSSA. 


THE GERMAN 


Digitized by Google 


Launched 1900. 


Nominal Speed, 18 knots. 


13,000. 


LH.P., 


Thickest Armour, I2 in. 


Heaviest Gun, 94 in. 


Displacement, 11,130 tons. 
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recent practice in this country, and if it has one, 
does not make it public. The Naval Board on 
Construction. recommends a certain increase, 
and it may be taken for granted that their pro- 
posals are not decided on in haphazard fashion, 
but are based upon some pre-arranged and con- 
sistent policy. According to law and for the 
encouragement of private enterprise, everything 
which enters into the construction and outfit of 
national ships of war must have been produced 
in the United States. 

The battleships Alabama, Illinois, апа Wis- 
consin of the 1896 programme are completed. 
The Maine, Missouri, and Ohio of the 1897-98 
programme have been launched. The Georgia, 
New Jersey, and Pennsylvania of the 1899 pro- 
gramme, and the Rhode Island and Virginia of 
Igoo, are under construction, and these, with 
two of 17,581 tons of this year's programme, will 
make ten first-class battleships in hand, repre- 
senting the naval ideas and improvements of the 
last six years. Thus the United States has a 
larger number of modern battleships under 
construction than any other Power except our 
Own. 

Of modern armoured cruisers there are three 
of 13,680 tons, of the 1899 programme, named 
the California, West Virginia, and Nebraska, 
three of Igor, the Colorado, Maryland, and South 
Dakota, while two more of 14,500 tons have 
been authorised this vear. Three other cruisers 
ОЁ 9,700 tons displacement, although officially 
described as protected, are practically in. the 
" armoured” category, These are the Charles- 
town, Milwaukee, aud SL Louis. 

The Americans are also building monitors, 
destrovers, and submarines, for use in home 
waters. 


JAPAN. 


Nothing has been more remarkable in the 
held of naval enterprise than the rise of Japan 
within the last few years to the rank of a 
leading Power. The efforts of Germany and 
the United States are Suggestive and striking, 
but even more significant is this rapid advance 
of Japan. Her shipbuilding programme com- 
prises six battleships and eleven cruisers, of 


which six are of the first class, besides a number 


of smaller craft. The Programme has been 
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pressed forward with great vigour. The last 
of the battleships, the Mikasa, has completed 
her trials with most satisfactory results. 

The six battleships are the Fuji and the 
Yashima, of 12,330 tons, the Shikishima, of 
14,850 tons, and the Asahi, the Halsusi, and 
Mikasa, of 15,000 tons. All these battleships 
have been built in England since 1896. 

The first-class cruisers, which are all of 
about the displacement of 9,750 tons, are the 
Asama, the Adzuma, Idzumo, Iwati, Tokiwa, and 
Yasumo. It is the first named of these vessels 
that will represent the Japanese fleet at the 
Coronation Review. 


MINOR NAVIES. 

Dealing alphabetically with those Powers 
which cannot be said to possess a first-class 
fleet, Austria has five battleships under con- 
struction. Three are of 8,300 tons, and may be 
considered coast defence vessels, while two of 
later date are to be of 10,600 tons. One 
armoured cruiser of 7,400 tons is also in hand. 

Two new armoured cruisers, of 8,500 tons 
displacement, have been ordered for the Argen- 
tine Republic in Italy. 

Chili has two battleships on order in this 
country, and has just purchased the Chacabuco, 
a protected cruiser of 4,500 tons displacement, 
from Elswick. This vessel will represent Chili 
at the Coronation Review. 

With regard to the other Powers it will be 
sufficient to postpone mention of the vessels 
they have under construction until progress is 
reported in future issues of the magazine. 


BATTLESHIP TYPES. 


The most noteworthy feature in modern 
battleship design as represented by the vessels 
mentioned in our summary of construction is the 
gradual approximation to one type. There wasa 
time when in the French and English battle fleets 
two distinct and widely differing systems ob- 
tained. While we preferred an armoured citadel 
enclosing the main armament and placed on an 
armoured deck, the French preferred a com- 
plete belt. In both svstems, owing to the great 
thickness and weight of armour, the protection 
was given as it were in patches, and as might 
be expected, certain advantages admittedly 
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attached to either plan. Now, however, as 
the resisting power of armour has increased, 
both nations have been able to take something 
from the system of its rival, and other countries 
have followed suit, until it is possible to point 
to vessels in the French and Russian Navies 
which are substantially similar to our latest 
design. 

The trend of 
in the direction of 


agreement appears to be 
a belt of two thick- 
nesses: the lower thicker than the upper, 
and connected with a deck which in the 
British ships slopes down to meet the bottom 
edge of the belt. This system is to be found in 
some foreign vessels, but in others the deck is 
flat. We seem to prefer also a slightly greater 
thickness for the upper portion of the belt than 
our rivals. On top of the belt again 15 another 
armoured deck. The armour thus provided 
may be said to be for the protection of the 
ship's vitals and her flotation. The protection 
afforded to the guns and their crews differs 
more widely. First of all there is the foreign 
preference for a turret as against a barbette 
tower, sheltering the heavier guns. The turret, 
the casemate, and the open box are various 
systems in vogue for the protection of the 
secondary armament. We have for some years 
shown a decided leaning to the casemate, but 
in the latest British ships the box-battery has 
superseded this form of protection, and it seems 
likely that the guns in this battery will be isolated 
and covered in by light armoured screens and 
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decks; while, if we follow the foreign system 
entirely, some of the heavier guns of the 
secondary armament will be placed in turrets. 


RECENT DEVELOPMENTS. 


Recent armour trials at Shoeburyness and on 
Messrs. Vickers’ range have gone far to demon- 
strate the value of a cap for armour-piercing 
projectiles. We have not yet accepted this 
adjunct to the projectile in our Navy, but most 
foreign Powers have done so. 

Other questions that are pending refer to the 
adoption of the 7'5 in. quick firer as a substitute 
for 6 in. guns in the secondary armament of our 
battleships, and the use of nitro-cellulose as a 
propellent in place of cordite. These matters 
can only be briefly referred to here, and will be 
dealt with later on in special articles. 

Finally, it should be noted as extremely 
important, and following a foreign practice, 
that the British Admiralty only within the 
last few days have published their decision 
to combine in some of the latest ships both the 
old form of steam generator and some type of 
water-tube boiler. 

Regarded in its widest aspect, it cannot be 
said that this necessarily brief review of the 
progress of the navies of the world shows us to 
belagging; and generally we may express our 
satisfaction at the vigorous efforts, of which 
there are indications in many directions, of the 
present Board of Admiralty to reach and 
maintain a high standard of efficiency. 


са 


PRESIDENT OF THE 


ELECTRICAL 


М * JAMES SWINBURNE, President of 
i the Institution of Electrical Engineers, 
trom whose pen we hope very shortly to publish 
a series of articles, is of an old Northumberland 
stock. He was born at Inverness forty-four 
vears ago, and lived as a boy on the Island of 
Shona, at the south-west corner of Inverness- 
shire. 

He spent three years at Clifton College, where 
he showed considerable aptitude for chemistry, 
physics, mathematics, and mechanical drawing, 
but was anything but a success in Latin and 
Greek. At sixteen he left school, and went to 
serve his apprenticeship as a mechanical engi- 
neer—a species of training which he regards as 
a mistake. Мг. Swinburne holds that the 
embryo electrical engineer from sixteen to 
twenty-one сап spend these most valuable 
educational years much more profitably at 
school or at college than entirely at works. 
At the same time he recognises that most 
electricians suffer from a want of any practical 
knowledge of engineering, and a practical 
acquaintance with the inside of works where they 
make locomotives, marine and colliery engines, 
is very valuable to an electrical engineer. 

He thus had a practical training in locomotive 
and marine engine building, including a couple 
mt years in the drawing office. At the age of 
twenty-two he obtained an opening with the 
South Shields Gas Company, Here he had to 
work out details connected with machinery for 
charging and drawing gas retorts, invented by 
Mr. Warner, the engineer to the company. At 
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the same time he studied gas manufacture, and 
gained the City Guilds silver medal by private 
study only. 

In 1881 he was introduced to Mr. J. W. 
Swan, who had invented the incandescent 
lamp, and was developing its manufacture. Mr. 
Swinburne had done a good deal of miscel- 
laneous scientific reading in his evenings, and 
knew something of electricity. After being 
three weeks at the Swan works he was sent to 
Paris to instal a lamp factory there. While 
there he made what was if not the first, certainly 
one of the first, constant potential dynamos. 
Double winding had been used before without 
reference to constant potential by Varley and 
by Brush. A machine was needed to run a 
varying number of lamps in the pump room. 
Machines were usually series wound, but 
Siemens was introducing shunt winding. Mr. 
Swinburne got a shunt machine and arranged 
series coils by trial and error until he got con- 
stant pressure with varying load. 

In 1882 he went to America to start a Swan 
lamp works in Boston. In 1883 he did a good 
deal of work on accumulators, The results of 
these experiments were not published till 1886, 
but they involved several points then novel. In 
1883, and indeed until quite recently, it was 
generally supposed that the formation of lead 
sulphate was an unavoidable accident, and that 
once formed it wasirreducible. Mr. Swinburne 
pointed out that it was essential to the action of 
the cell that sulphate should be formed on both 
plates, as the electromotive force depended on 
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it. The acid should therefore be as strong as 
possible, provided it did not cause direct action 
of the spongy lead without electrolysis. He 
went fully into quickening the formation of 
Plante cells by forming in electrolytes containing 
nitric, acetic, and hydrochloric acid. He also 
worked at cells with alkaline electrolytes. 

In 1884 he had worked out an incandescent 
lamp of his own, and this was taken up by 
a London manufacturing company. He made 
many detailed improvements in lamp manu- 
facture, such for instance as the introduction of 
the butt- joint between the platinum and carbon. 
He was the first, and for many years the sole, 
exponent of the theory that the efficiency of a 
properly exhausted lamp depends solely on the 
temperature of the filament, and not on the 
colour of the surface, or the shape or cross- 
section of the conductor. He also introduced 
improvements in mercury pumps, especially in 
the valves and the automatic arrangements of 
power-driven Geissler pumps. About this time 
he showed how untrustworthy the McLeod 
gauge is in high vacuum work, and proved that 
the Geissler, properly managed, gives a better 
vacuum than the Sprengel. Lamp making, 
however, lost all interest when the Edison 
patent was upheld by the courts. 

In 1885 Mr. Swinburne became electrician to 
Messrs. Crompton and Co. These were the 
active days of development of the modern 
dynamo. Мг. Swinburne’s work was done 
largely іп conjunction with Mr.. Crompton, 
who took an active part in every detail of 
his works. The work consists largely of 
detail. For instance, Mr. Swinburne investi- 
gated very fully the effect of reversing pole 
pieces, and other contrivances for preventing 
sparking. He invented twisted armature con- 
ductors, Which avoid foucault currents in large 
current machines. He also invented a train 
lighting dynamo, which gave nearly constant 
pressure between 300 and 3,000 revolutions 
His chief work in connection with dynamos 
has been the armature reaction theory. T hough 
ithad been mentioned before, he was the first 
to study the effect of the armature current on 
the fields, and to show what it amounted to 
quantitatively, and how the reaction affected the 
design of large dynamos. Не also worked this 
out in connection with alternators, and showed 
how the armature reaction determined the 
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parallel running of alternators, and how their 
parallel running is affected by the engine 
governors, and the field excitation. Englishmen 
are supposed to have contributed nothing to 
polyphase theory ; but Mr. Swinburne was the 
first to point out that the Tesla motor was 
useless with the large air space of the early 
design. The whole possibility of success really 
lies in the small air space subsequently intro- 
duced. He also explained the action of the 
polyphase motor on the armature reaction 
theory. At that date the ordinary explanation 
was that a rotary held caused fcucault currents 
in a core and dragged it round, а view which 
did not lend itself to quantitative. calculation. 
The now universally used terms “stator ” and 
"rotor" come from Mr. Swinburne's early 
articles on polvphase work. 

In 1889 Мг. Swiaburne joined Mr. Н. S. Holt 
and Lord Russell in a manufacturing business at 
Teddington. Mr. B. К. Beale subsequently took 
Lord Russell's place. These works were far too 
small to succeed commercially. At that date 
house transformers were universal and were very 
bad. Mr. Swinburne introduced an open circuit 
transformer which had less iron and therefore 
less all-dav loss, but it had a large magnetising 
current. This transformer was never under- 
stood, and there was much prejudice against 
such a novelty. Condensers were also made to 
provide the magnetising current. The Teddington 
works also produced a novel electrostatic volt- 
meter, an accurate non-inductive wattmeter, an 
electrostatic wattmeter and various other 
measuring instruments. At this time Mr. Swin- 
burne was also electrical editor of Industries, 
and in that paper he first published the three 
voltmeter method and various other methods of 
alternating measurement. He also first explained 
the influence of the governors on parallel 
running of alternators and direct current 
machines, the “ hunting" of alternators in 
parallel, the condenser effect of over-excited 
motors, and the eftect of line capacity on the 
armature reaction of station generators. 

Since 1894 he has acted as а consulting 
engineer only, his work being only partly 
electrical. Recently he has been paying special 
attention to the distribution of power over large 
areas, and has supported many of the power 
Bills in Parliament from the original ill-fated 
General Power Dill onwards. 
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A SHORT LIFE-SKETCH. 


to pursue a set purpose 
through the many distrac- 
tions of a modern business 
Akl career, never leaving the 
FOR rails of the self-appointed 
Е track, despite obstructions 
and breakdowns, until the 
final destination has been reached. The life- 
history of Mr. C. T. Yerkes, whose name has 
been so prominent of late in connection with 
the electrification of the Metropolitan Railway, 
and the promotion of various tube railway 
schemes, does something to dissipate old- 
fashioned notions about “Баа luck," since it 
shows that a really determined man will not be 
crushed by even the most paralysing losses in 
business. 

Charles Tyson Yerkes was born in the City 
of Philadelphia, of Quaker parents, on the 25th 
of June, 1837. He was educated in Phila- 
delphia and graduated from the high school at 
the age of eighteen. He never, however, went 
to college, but applied himself immediately to 
commercial pursuits. His preliminary business 
efforts were devoted to getting experience, and 
it is interesting to note that during a three 
years' connection with Messrs. J. P. Perot and 
Brother, he never received a salary greater 
than зоо dollars per annum, it being considered 
that the advantages of а good commercial edu- 
cation fully compensated for lack of salary. 
Presently Mr. Yerkes found himself able to 
exchange his duties as cashier and head-book- 
keeper for those of note and stock broker in 
his own interest, and after a period of three 
years had made enough money to purchase a 
banking house at No. 20, South Third Street, 
and maintain a good reserve of capital as well. 

His first business office was conducted on 
strictly economic lines. There was neither clerk 
nor office boy, all negotiations being conducted 
by the principal whose great object was to 
make money and save it. Early in the morning 
he would be at his place of business, sweep out 
his office, and make his fires, and was ready for 
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his clients when they came in. His clientèle 
consisted of some of the best men in Phila- 
delphia, who were intimate friends of his father. 
After starting the banking business he made a 
specialty in government, state and city bonds, 
and did perhaps more in those securities than 
any other banker. His business with the City 
of Philadelphia placed the credit of that city 
on a very high basis, raising the price of the 
municipal bonds from about 85 to above par, 
and making them desirable investments by trust 
and insurance companies. The fact of his con- 
nection, however, with the City Treasury of 
Philadelphia was most unfortunate, for at the 
time of the Chicago fire, when all securities 
decreased very much, he was carrying large 
amounts of stocks and other bonds, and his 
losses were so great that he was compelled to 
make an assignment. Undismayed by these 
adverse circumstances Mr. Yerkes started to 
make another fortune, and such was the strength 
of his determination that five years later he had 
practically accomplished this. 

His first venture in railroad shares was in 
1860, when he purchased a controlling interest 
іп the 17th and igth Street Railway Company 
of Philadelphia. Next, in 1875, we find him 
a large possessor of Continental Railway Stock, 
in the development of which he was the 
leading spirit, and by the use of his large 
experience, economies, etc., he was enabled to 
make a great success of these companies. 
In 1881 Mr. Yerkes opened a banking house 
in Chicago in connection with his Philadelphia 
and New York houses, and in 1886 he made 
his first ventures in the railway business of 
that city. His plan was to buy a road that 
was not doing very well or that was capable 
of improvement, and then with economy and 
his particular manner of operating, to very 
materially increase the receipts and decrease 
the expenses. All the properties he acquired 
in this way were eminently remunerative. 
They comprised the North Chicago, and West 
Chicago Railway properties, and the Lake 
Street Elevated Railroad. To form a system of 


Charles Tyson Yerkes. 


Ph to 


by Eiliott & Егу] 


CHARLES TYSON YERKES. 
intramural transportation, he built all the lines of 
the Chicago Consolidated Railway Company, 
connecting them with the lines previously men- 
tioned. Next he conceived the plan of building 
a loop line which would connect all the elevated 
railroads and form a junction road which would 
be a terminal through the heart of the city. 
After this got in operation the receipts were in- 
creased over 50 per cent. and the elevated rail- 
roads, from a condition bordering on bankruptcy, 
were now worked at a profit and began to pay 
dividends. 

His next venture was the North-Western 
Elevated Railway, which he connected with 
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the Union Loop, this making the 
fourth elevated railway, and completing 
the series of elevated roads in Chicago. 
The total mileage of all these roads is 
about 600 miles. After getting the 
complete system into perfect running 
order, he was approached by a syndi- 
cate, who first purchased the main 
lines of his combination, and after- 
wards the Chicago Consolidated lines. 
Some time after this the whole of 
his elevated railroad interests having 
been purchased by other parties, Mr. 
Yerkes decided to transfer his opera- 
London, where intramural 
transportation seemed to be no less 
needed than had been the case in 
Chicago. After looking the ground 
over he arranged to get a controlling 
interest in the Metropolitan District 
Railway, with. the object of changing 
the motive power from steam to 
electricity. He also purchased four 
other lines, the bills for which had 
been passed by Parliament. All these 
he proposes to connect in a system, 
with the object of giving quick service 
and cheap fares. 

Mr. Yerkes is largely responsible 
for the fact that to-day there are 
few, if any, tenement houses in 
Chicago. The working people are 
distributed on the prairies miles away 
from the heart of the city, where 
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they have comfortable homes and 
plentv of fresh air, and are able 
to bring up their children in a 


proper manner, over-crowding in 


tenement houses and limited districts being 
thus avoided. 

The small amount of time which Mr. 
Yerkes does not give to business is largely 
devoted to science and art. He  estab- 
lished the Yerkes Observatory at Lake 
Geneva, in Wisconsin, which is under the 
control of the Chicago University. Here 
the largest telescope in the world was 
erected, the Observatory itself covering a 


space of about 325 feet by 9o. Не is 
a particularly enthusiastic patron of art 
and has two large picture galleries in New 


York. 
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THE absorbing topic of conver- 
sation in the shipbuilding world 
during the last few weeks has, ot 
course, been the Morgan Shipping Combine. 
Among shipbuilders, however, there has been 
none of that alarm which certain newspapers 
have exhibited, without sufficient knowledge ot 
the trade. When the text of the agreement 
between the American Syndicate andthe British 
companies was published it was at once seen 
by shipping men that the White Star and 
Dominion Lines had made uncommonly good 
bargains for themselves. It was also seen by 
shipbuilders that Mr. W. J. Pirrie had made a 
still better bargain for Harland and Wolff, who 
are to have all the building and repairing for 
the Combine, and as much as they can get from 
the Hamburg-American Company, who have 
for years been among their clients. By the 
more recent publication of the agreement 
between the Morgan Combine and the two 
German companies, it is seen that these do not 
come out of the affair nearly so well as the 
British companies, who, besides getting an 
enormous price for their secondhand steamers, 
will hold shares in a concern participating in 
the profits which the German companies will 
hereafter earn under the economies and higher 
rates expected to result from the combination. 

The great Shipping Combine is, 
in effect, an amalgamation of 
British and American companies, 
operating in what is known as a “conference ” 
with the German companies, and forming a 
pool of competitive traffic, Each company in 
the alliance is to manage its own affairs under 
its own flag, and in the case of the Anglo- 
German pool the division will be in proportion 
to tonnage earnings and economies. So far the 
matter is intelligible. But what is not intelli- 
gible is why such a capital as 170,000,000 dols. 
has to be raised—60,000,000 dols. in 6 per cent. 
cumulative preferred stock, 60,000,000 do!s. in 
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common stock, and 50,000,000 in 45 per cent. 
debentures. This is a great deal more than is 
required for a purchase of all the steamers in 
the Combine. The Oceanic Steamship Co., 
Ltd., known as the White Star Line, has only 
the comparatively small capital of £750,000, 
but it owns some of the largest and costliest 
steamers afloat. If instead of a sale there had 
been, as it was at first reported an exchange of 
shares, as in the Vickers апа Beardmore Ship- 
building Combine, the nature of the respectiv- 
interests would be exceedingly complicated. For 
instance, let us assume that the New American 
Company, with its capital of £34,000,000 (170 
milion dollars) takes over, as it does, at an 
American valuation, the vessels of the Atlantic 
Transport, the International, the Red Star and 
the Leyland lines, already owned by Americans. 
In the International line and the Atlantic Trans- 
port lines are some vessels built in America at 
from 30 to 40 per cent. above the price at 
which they could have been built in Great 
Britain. 

This was done partly because 
the International Company, on 
receiving permission to transfer 
the Inman steamers Cily of Paris апа Cily of 
New York to the American register, came 
under an obligation to build two similar 
steamers in the United States, and partly be- 
cause both companies ordered ships from 
American shipbuilders at a time when the 
last Subsidy ВШ seemed certain to pass 
through Congress, in order to be ready to 
claim subsidies at the earliest possible date. 
They were “too previous," and are saddled 
with some very dear steamers which, we 
should imagine, must now be running, ог 
wil have to be run, at a considerable annual 
loss on their capital cost. How could the 
Chartered and Incorporated Combine appraise 
shares in such vessels for exchange with the 
hares of acompany of the prestige and position 
of the White Star, with its magnificent ships ? 
Then it is known that the Leyland steamers 
Were acquired by the Morgan Syndicate at 
considerably over their market value, and the 
market value of steamers has since considerably 
depreciated. Why should the White Star 
shareholders desire an interest in such vessels ? 


One of the Effects of 
the Subsidy Bill. 
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Опе can perceive any number of reasons why 
the American Companies should desire to be 
amalgamated with the British and German 
Companies, but none whatever why the British 
Companies should be willing to be acquired, 
unless, as appears to be the case, at several 
times the market value of their ships. 
As to the reputed transfer to the 
аит American flag of all the vessels 
to the in the Combine, there is an 
American Flag? important point to remember. 
It is this. One great argument in favour of the 
Subsidy Bill—still before Congress, and which 
the Combine may galvanise into life—is that the 
cost of “ operative" ships under the American 
Hag is at least 30 per cent. more than under the 
British flag. To transfer the ships (which, be it 
noted, would require a special Act of Congress, 
not likely to be free from more or less onerous 
conditions) to the American flag would then be 
to increase the working expenses of the Com- 
bine by зо per cent., and by so much to fortify 
the opposition lines. From this point of view 
British shipowners have no cause to feel uneasy. 


.Nor do we believe that any combination of 


American capitalists (short of the railway com- 
panies) can be formed of greater strength than 
British capitalists could bring to bear against it. 
The other companies in the Atlantic trade, 
supported by the shipbuilders, should, by 
effective combination, be able to meet and 
defeat (if necessary) any such design as is 
attributed to the Morgan Syndicate in “ taking 
hold" of shipping. They are curiously igno- 
rant of the magnitude of maritime business who 
imagine that a capital of 30 millions or so will 


secure command of the ‘merchant marine 
world." 

iS reason why we 
The Shipbuilding But that is no re y 


should not take steps to protect 
our own interests by preventing 
the transfer to foreign ownership of vessels 
pledged to the service of the British Empire in 
case of need. And on this point it is to be 
hoped that the Parliamentary Committee will 
be able to evolve some definite policy. It is the 
most natural thing in the world for America to 
desire to regain her share of the ocean-carrying 
trade. Fifty years ago or so, she very nearly 
divided it with us, and only lost her place on the 
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sea when iron supplemented wood, and when 
high protection shut out cheap material from 
her ports. Steel is now the structural material 
for ships, and America is now the largest and 
cheapest steel market in the world; yet still she 
cannot build ships as cheaply as we can—not 
by 30 or 40 per cent. For one thing, labour is 
the chief item of cost in building a ship; and 
for another, nearly all the material for equip- 
ment has to be imported under heavy duties. 
Such a vessel as the 12,000-ton Jonic, launched 
by Harland and Wolff the other day for the 
White Star, would cost £150,000 to £200,000 
more in America than she will cost in Belfast- 
The entire output of the shipbuilding yards of 
the United States is only about equal to that ot 
the Clyde alone. In the fiscal year 1901-1902, 
the American shipyards turned out 158 vessels 
(mostly small) of 483,000 tons, and at the begin- 
ning of the present year they had in hand 89 
vessels of 355,000 tons. At the same time Clyde 
shipbuilders had іп hand vessels to the extent of 
nearly 500,000 tons. Nevertheless, there is now 
three times as much capital employed in ship- 
building in America as there was ten years ago., 
The capital so invested is now estimated at 
fifteen millions sterling and the number of men 
employed in the shipyards is said to be nearly 
500,000. 

Four-fifths of the tonnage under 
the American flag ts engaged in 
the coasting and lake trades— 
only about 880,000 in the oversea trade. Thus 
it is, that while the United States has now as 
much tonnage as in the days of the wooden 
clippers which ran us so hard in the ocean race, 
only about 8 per cent. of the foreign trade of 
the country is carried in American ships. In 
1850 the American tonnage was 3,485,266, the 
British 4,232,962. By 1860 the American tonnage 
had increased to 5,299,175, by 1870 it had 
dropped again to 4,194,740. It did not reach 
the 1860 maximum again until Igor. In 1902 
the total British tonnage of vessels over 100 
tons is 15,000,000 tons. ‘The total American 
tonnage is 5,500,000 tons, including river 
craft and vessels of all sizes, and only 
880,000 tons of this is fit for ocean traffic. 
No less than 3,623,000 tons on the American 
register is in wooden ships. According to 
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the United States Commissioner of Navi- 
gation, 672,000 tons under various foreign 
flags are owned by Americans. This includes 
the vessels of the Leyland, Atlantic Transport, 
International, Red Star, and Dominion lines, 
now transferred to the Morgan Corporation, but 
still under their foreign flags. 

These figures will show that we 
have little cause to be alarmed— 
as yet. The expansion of 
shipbuilding in the United States of late 
years has almost been entirely due to the 
demands for a powerful navy. Without either 
a reduced tariff or a system of subsidies 
America cannot compete with us as a ship- 
builder, and she can only compete with us as 
a carrier by using our flag. It is a question for 
consideration whether she should be allowed 
to continue to use that flag. The Merchant 
Shipping Act forbids the British register to 
vessels owned by individual aliens. It could 
be made to forbid the register to vessels owned 
by companies in which aliens are shareholders. 
Meanwhile, however, the Morgan combine 
neither benefits American shipbuilders nor 
increases. the American mercantile marine— 
though it has other serious aspects which we 
do not discuss just now. It may be added that 
in shipping circles rumours are current that а 
rival British combine is in process of quiet 
formation, with the Cunard line as a nucleus. 

At апу rate, the subject has 
made splendid “copy” for the 
daily press. Notes on the 
Combine, well inspired and otherwise, have 
been written in sufficient quantity to fill the 
proverbial bookcase, and we regret that con- 
siderations of space render it impossible for us 
to reproduce some of them. 

The Times, ina recent issue, dealing with the 
elementary facts of the situation, points out 
the important influence of foreign State sub- 
sidies :— 

The North-German Llovd had until the other dav а 
capital of four millions sterling. It has been in receipt of 
a direct subsidy from the State of £280,000 a vear. А 
simple arithmetical calculation will show that this is 
exactly 7 per cent. upon its capital. That is to sav, the 
North-German Lloyd can run its ships without any com- 
mercial protit and vet pav 7 per cent. to its sharcholders. 
It can lose £80,000 a усаг and still pay 5 per cent. As a 
matter of fact, it has been paving 8} per cent.; that is to 
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say, its working profit is 1} per cent. Which of the 
patriotic persons who declaiin against the selhshness of 
British shipowners would invest their money in a British 
concern showing no better profit than 14 per cent.?. The 
German line can obviously undersell our ships with the 
greatest ease, апа if the Cunard Company manages to pay 
onan average rather less than 3 per cent., it can do so 
only by greater business efficiency than is shown by the 
much vaunted German line. French bounties represent 
12} per cent, upon the whole capital engaged in shipping ; 
and Austria pays about 35s. per ton all round, working out 
to probably r5 per cent. on capital. 

The practical result of these bounties is to enable 

foreign lines to cut into our trade anywhere, working at 
а loss. Having gained a footing without а shadow of 
risk, they can afterwards raise their prices to paving 
роп. [Doa British company again tries to compete, they 
drop at once below cost price without any injury to their 
shareholders. These subsidies are not payments for 
special services such as carriage of mails. They are 
Payments upon tonnage of all kinds, to obtain which no 
expensive ships are required. When an English com- 
pany gets a mail contract with the Post Office, it has to 
employ ships costing £30 а ton instead of ships costing 
#15 to £18 a ton, which would admirably serve for all 
its ordinary work. That is no subsidy, because the Post 
Опсе obtains for it a special and costly article not other- 
Wise procurable. These are the most elementary of the 
tacts connected with this question, and we venture to 
think that they well deserve to be pondered by the British 
public. 
In connection with above sub- 
ject the following resolution, 
which has been passed by a 
special committee appointed by the Liverpool 
Shipowners' Association, to consider the 
question of bounties to shipowners indicates 
very clearly the trend of feeling in this 
country :— 

" Resolved, — That steps should be taken to obtain from 
the Government a bounty to British sailing ships, in view 
“i their importance to the nation as a training ground 
her seamen available for the merchant service and the 
Navy. 

“Ала that the following be the conditions on which 
the bounty should be granted :— 

“(al That the bounty be payable on all sailing ships 
“ over 500 tons gross tonnage registered in the 
United. Kingdom and engaged in the long voyage 
trades. 
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“۵) That the bounty be fixed at 15s. per gross ton per 
annum, and be pavable only on the tonnage now engaged 
in tong voyage trades. As vessels are lost or leave 
Oe Register others may take their places for receipt 
^ beunty, so that the total tonnage receiving bounty 
"hài not exceed that now engaged in the long voyage 
Тайыз. 

“a That each ship receiving bounty shall be under 
De obligation to carry apprentices and (or) boys not 
under títeen years of age, if they are presented by the 
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Government to be trained either as officers or seamen, 
the total number of such apprentices and (or) boys, 
whether presented by the Government or found by the 
shipowner, not to exceed the following numbers, viz.— 
One apprentice or bov for such complete 300 tons of the 
vessel's gross tonnage. Such apprentices and bovs to be 
enrolled in the Roval Naval Reserve. Each boy to serve 
four years, and to receive a small wage, increasing during 
the currency of the four years. 

" (d) That the bounty be payable for ten years on each 
ship qualifving for it.” 
It has recently been suggested 
that the limited time allotted for 
the reading of papers at the 
meetings of the Iron and Steel 
Institute does not admit of sufficient scope for 
discussion. Something like half the papers are 
merely taken as read, and it is urged that many 
members who have probably come to the meet- 
ing to hear a particular paper read, have to go 
away disappointed, their valuable time and 
special knowledge being thus lost to the Insti- 
tute and its members. It is suggested that the 
consideration of the papers under discussion 
should be divided into four sections—one to 
deal with physics and chemistry, another with 
mechanics, and the other two respectively with 
raw materials and the processes associated with 
the production of iron and steel. Under this 
arrangement, the papers would be read simul- 
taneously in lecture halls as nearly аз possible 
adjoining each other, so that there would be little 
time lost in passing from onehalltoanother. It 
is argued that more members would thus be 
induced to join in the discussion on any par- 
ticular paper. Тһе timidity that a blast- 
furnace manager might feel in the presence 
of a full assembly of members, would probably 
disappear in a similar meeting made up of 
blast-furnace managers, most of them probably 
friends of the speaker ; and the same remarks 
apply to the other sections into which it is 
proposed the Institute should be divided. Any 
scheme that has a tendency to save valuable time, 
will no doubt receive the sympathetic consider- 
ation of the Institute. 
There are, however, obvious 
dithiculties in carrying out this 
suggestion, the chief one of 
which is that some of the leading scientific men 
are also leaders in the practical side of the work, 
and if the meetings were held in different places 


Iron and Steel 
Institute Papers— 
A Suggestion. 


Obvious 
Difficulties. 
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it would be impossible for such an authority to 
take part in the discussion on two papers, in 
both of which he might be interested. It must 
also not be forgotten that in many cases the 
written contributions to the discussions which 
are published in the Journal of the Institute, 
coming, as they do, from foreign members and 
others at a distance, are often of even greater 
value than the remarks made on the spur of the 
moment. 


It is generally accepted that the 


The Reequipment chief advantages arising from the 
of the Liverpool s i | 
Overhead Railway. use of electricity on railways 15 


the acceleration and retardation 


results which accrue, and these are matters of 
prime importance on short distance lines. In 
this way nothing has been better than the 
experiments on the Liverpool Overhead Rail- 
way which have been so satisfactory that the 
directors have decided to re-equip the whole 
system with high acceleration trains. The 
following table «demonstrates how superior 
these will be to the old rolling stock :— 


Old System. Accelerated Service. 


Mean speed ... ..:12] miles (20 km .)i193 miles (31 km.) 

No. of stops ... prin 16 

Mean time at station- II seconds | 

Mean distance be-((729 yards 666 пп.) 
tween stations 


IT seconds 
729 yards 


Watts per ton mile... 110 137 

Acceleration ... 1°6 ft. (044 m.) | 3 ft. (091 m.) 
persec.2 | per sec. 2 

Retardation ... 3 ft. (0'91 m.) | 4^8 ft. (1:26 m.) 
persec.2 | per sec. 2 


With the previous equipment 
The Importance the trains ran 144 train miles 
BO pee NN per hour, while in the new 
method they will run 216 train miles per hour. 
There was a five-minute headway between the 
old trains, but under the new régime this will 
be reduced to 3} minutes. In other words, the 
journey from one end of the line to the other 
will be made in two-thirds of the time taken 
on the old method, and, what is of supreme 
importance, the load on the power station will 
be more uniform, and, as a consequence, the 
machinery will be running under more efficient 
conditions. 
As a comparison, the following table is of 
interest as showing the scheduled speeds with 
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the new Liverpool equipments and those ob- 
taining on other lines :— 


Miles per hour. 
including stops. 


Liverpool Overhead Railway — .. ... 19 

Manhattan Elevated " bod sw 3t 
Metropolitan |,, n: fox sé КУЫ 
South Side  ,, » (Chicago)... 146 
Lake Speed ,, ЕЯ PE .. 124 
City and South London  ... ыл e. 12$ 
Central London. ... ks i ss T4 


The Institution of Electrical 
The Standardiza- Engineers has made a praise- 
tion of Electrical : 

Contract. worthy, if belated, attempt to 
standardise the conditions under 

which electrical contracts are carried out. It is 
not altogether creditable to a great industry 
that there should have existed for so long such 
extraordinary anomalies as are frequently met in 
Specifications. Attempts have been made on 
more than one occasion to introduce standard 
clauses which would meet with general appro- 
bation, but they have for some reason or other 
led to little improvement. The insertion of 
harsh and unnecessary clauses has been, how- 
ever, the cause of less trouble than might be 
imagined, mainly because the consulting engi- 
neer who originated unfair conditions has 
not cut much of a figure in electrical 
work, and young consulting engineers should 
note that there is great unwisdom іп 
attempting to impose onerous and indefensible 
obligations on electrical contractors, because it 
is in short a self-destructive policy. It is, in 
fact, an interesting commentary that the most 
successful consulting engineers have been the 
most reasonable in their attitude towards con- 
tractors, and after all it is absurd to suppose 
that any respectable firm of electrical engineers 
would seek to evade legitimate responsibilities. 
Nor does the insertion of stringent conditions 
give any advantage to the buyer, which we 
presume is the object aimed at by the consulting 
engineer. On the contrary, one can conceive 
that they might operate to his undoing, because 
if absurd penalties for non-completion of con- 
tract are insisted upon, the contractors will 
usually protect himself by charging higher 
prices. It is of course impossible to adopt any 
set of clauses which would give equal satisfaction 
to every one, but between a state of perfection 


Our Monthly Résumé. 


and the present methods there is room for much 
improvement. 


It is not only in regard to 
Electrical 32 T j 
Legiciztion: conditions of contract that 
the Institution of Electrical 


Engineers is seeking improvement, for it has 
lately completed an inquiry into the general 
state of the electrical industry in this country, 
which is bound to have far-reaching effects in 
the future. The conclusions which it has em- 
bodied in the form of resolutions,* practically 
voice what every student of electrical affairs has 
thought for some time, and it is to be hoped 
that the translation of these grievances into 
official language may do something to impress 
the Government with the disabilities under which 
the electrical industry issuffering. "There is no 
doubt that the initiation of electrical enterprise 
has been harassed by restrictive legislation, but 
it is only fair to admit that our legislature has 
been recently more beneficent in its attitude 
towards genuine proposals. Unfortunately, one 
rarely finds a Parliamentary Committee possess- 
ing the necessary perspicuity to discriminate 
between the sound and unsound arguments, and 
when one bearsin mind the conflicting evidence— 
often of a highly technical nature— it is perhaps 
not very surprising. 


We do not wish to suggest 
s and that it is not highly desirable 
ectrical А s 

Contracts. for electrical engineers to bring 
their official views before Par- 

liament, but it can hardly be denied that the 
resolutions come  perilously near an attack 
upon municipal interests. We hold no 
brief for the municipalities ; indeed, we would 
go so far as to urge that the spirit of municipal- 
ism which pervades so many public undertakings 
is as undesirable as it is impolitic. Neverthe- 
less it must not be overlooked that the muni- 
cipality has stood between the English electrical 
industry and practical extinction. If the supply 
of electrical energy, whether for tramways or 
for lighting purposes had been left solely to 
capitalists, we doubt not that much of the plant 
would have been manufactured abroad; as it 
is, the majority of corporations have shown a 


* Report and Minutes of Proceedings of the Committee on Electrical 
Legisiation of the Institution of Electrical Engineers. Published. by 
the In-titution, 25, Victoria Street, Westminster, SW, Price 2s. ба. 
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marked preference for home made plant, and in 
this way have done signal service for English 
industry at a time when an ounce of practice 
was worth a ton of precept. So far, however, 
as the Institution of Electrical. Engineers can 
improve the facilities for obtaining electrical 
power it is deserving of the strongest support. 


There is little doubt that the 
London County Council is des- 
tined to play a big part in the 
development of improved methods of transit in 
the Metropolis. It is not only pledged to carry 
out a scheme of electric tramways which, when 
completed, will bethelargest system inthe world; 
but, incidentally with this, it proposes to construct 
sub-surface lines which will be infinitely less costly 
than tubes, and will be also more convenient and 
accessible to the public. In the meantime, the 
conduit system is being constructed with a 
certain degree of rapidity, and it is generally 
expected that the first section will be in opera- 
tion shortly after Christmas. 


Electrie Traction 
in the Metropolis. 


* The only factor that can retard 
the permanent development of 
the mines in Johannesburg now 
that peace has been declared, is the difficulty 
of obtaining an adequate supply of native 
labour. Ever since the commencement of 
mining operations on the Rand, this difficulty 
has been encountered in a greater or less degree, 
and the result has been that the wages of 
natives have had a continued tendency to 
increase. More than once combined efforts 
have been made by the mining companies to 
reduce these, but generally speaking have broken 
down under the stress of an extra scarcity. 
The re-stocking and rehabitation of the vast 
area now acquired by England, and the 
development of its resources under a stable 
Government must create a tremendous demand 
for supplies of railway material, agricultural, 
mining, and miscellaneous machinery, which 
will stimulate all industries. Before long the 
majority of the mines will doubtless be 
sufficiently reorganised to enable them to jog 


Effects of Peace 
in South Africa. 


* From latest advices to hand from our Johannesbury representative 
it appears that rents have increased enormously of late in that city. An 
ordinary villa, which may be bad in the Gardens, Cape Town, for 
$12 105, cannot be hired in Johannesburg under £25 to £30 per month, 
and during the past four months rents have advanced 30 to 50 per cent, 
—EDb. 
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along until a thorough overhauling has been 
effected. 
For this reason we may expect 
to be brought face to face with 
the problem of winding from 
great depths much sooner than has been antici- 
pated by many people. This matter has received 
consideration at the hands of mining engineers 
for quite a long time, but the most recent con- 
tribution has been a paper by Mr. Behr, read 
before the Institution of Mining and Metallurgy. 
The mechanics of the question are considered, 
and the static and dynamic moments of the 
machinery at various points during the wind 
are graphically set forth, and are applied to 
eleven suppositive cases of different systems of 
winding, and for anybody desiring such informa- 
tion the original paper should be consulted. Mr. 
Behr, however, at the end of all things, advocates 
a system of two stage winding for 6,000 ft., in 
which both lifts are worked by engines at the 
surface, and the two stages are offset and 
overlapped. It must be remembered when 
considering any such recommendation, that the 
question has been discussed on various occasions 
at meetings of engineers in London, Cornwall, 
America, Germany, France, South Africa and 
elsewhere. The most ambitious problem in this 
direction has been practically faced in America, 
at the Tamarack Mining Company's Mine, 
where a four cylinder diagonal engine has been 
erected to work a drum, partly conical, partly 
cylindrical, for winding from a depth of 6,000 ft. 
in one lift. The load to be carried is 21,800 lbs. 
of rope, 4,200 Ibs. of cage, 4,000 lbs. of waggons, 
12,000 lbs. of rock ; the speed of winding is to be 
4,000 feet a minute. The working of this instal- 
lation will be watched by mining engineers with 
interest. It must also be remembered that the 
Morgan's Traversing Winding Engine now 
working on the Dolcoath Mine at Camborne is 
also devised to overcome some of the difficulties 
and inconveniences incident to winding from 
great depths. Marshall and Hopwood's device 
is another of the recent suggestions having the 
same object in view. 


Winding Plants 
for Great Depths. 


In connection with this question 
we cannot help thinking that in 
certain cases at least electricity 
may well come to the assistance of any bewil- 


Electricity in 
Winding Plants. 
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dered mining engineer, more particularly as it 
is now dehnitely asserted after some years, 
experience that electric winding is both efficient 
and economical. Here are some figures from 
Germany where careful comparisons have been 
made between electric and steam winding appli- 
ances. The work done was winding 2,000 tons 
from a depth of 600 metres during the 16 wind- 
ing hours in the day, and there were 300 
working days in the year. 
The numbers for the year are :— 


| Steam Winding. 


Soe o _ 
5 = Couplca . 
T » nok n Non-condensing 
ing. engines, 
Kilos of steam per | | | 
horse-power hour 13 30 45 60 
Total consumption 
of steam (tons) 23,0со 46,000 | 69,000 | 92.000 
| 
Consumption ol | | 
coal (tons) .. | 3,340 ^ 7,080 | 10,620 | 14,160 
Cost of coal at Ios. 
a ton 35,400 | 70,800 | 106,200 | 141,600 
Excess cost of 
steam engines 
above the electric — 35.400 | 70,800 i 106,200 


| 
which numbers speak for themselves, and show 
that electricity may well betaken into considera- 
tion when winding problems are to be solved. 
Either three-phase or direct currents may 
be used. A winding plant on the former plan has 
been at work three years at Karwin, in Austria, 
and the power from the motor shaft is trans- 
mitted by gear (1 to 7) to the drum shaft, whilst 
a direct current winding plant has been at work 
two and a half years not far away ; in this case, 
two motors are used, and they are coupled 
directly to the drums. Brakes, reversing, 
starting, stopping, and recording arrangements 
are in use in both cases and the results have 
been satisfactory. 
But the application of electricity 
Electricity in an js not going to be restricted to 
Up-to-date we | 
Colliery. winding, for the President of 
the Institution of Mining En- 
gineers, at the meeting recently held in 
London, remarked that at an up-to-date colliery 
of the future he anticipated that winding, 
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pumping, and other operations will be carried 
on by electricity, generated at a central station 
by a duplicate set of compound triple expansion 
condensing engines or turbines, with super- 
heated steam at a pressure of 150 or 180 Ibs. per 
square inch. This would enable the engines 
to be located at one spot close to the boilers, 
and so avoid the condensation and loss incident 
to long lengths of steam pipe and numerous 
steam cylinders. 


In the neighbourhood of St. 
Brieuc, mining operations have 
been carried on from time to 
time, probably from pre-Roman periods, with 
very chequered results, and even several com- 
panies of Englishmen have worked mines in 
the locality with more or less ill-luck. News 
to hand would seem to indicate that some 
better times are in store for this well-known 
district. Recent operations have revealed 
the presence of a vein which yields 15 to 
30 per cent. of ore, whilst the returns from the 
smelters show that the ore they have received 
is of two kinds, galena and blend. The former 
assays 49°57 per cent. of lead, and 34 ozs. of 
silver to the ton; whilst the blend contains 
27:85 per cent. of zinc, 7-42 per cent. of copper, 
and a little silver. 


Mining in 
France. 


For some years past attention 
has been drawn to the enormous 
deposits of iron ore lying idle 
in the northern portions of the Scandinavian 
Peninsula, and which recently have been 
brought into much prominence by the projected 
Dunderlandsdalen enterprise. The deposits 
there, according to reports, consist of iron- 
bearing schists and quartzose gneisses, with 
intervening layers of specular and magnetic iron 
ore, which show remarkable variation in their 
magnitude, in their richness, and in the propor- 
tion the one class of ore bears to the other. In 
fact sections of the same deposit, only a few 
yards apart, show startling differences, and at 
some parts the ore is very rich, whereas at 
others it is nearly barren. These deposits are 
situated at the head of Ranen Fjord in the 
province of Helgeland, Nordlands-Amt, on the 
coast of Northern Norway, about latitude 
66 deg. 20 min. 


The Dunderland 
Ore Deposits. 
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Turning for a moment to the 

The Gellivara Ore other great iron ore deposits in 
менон these hyperborean regions, the 
best known are those situated at Gellivara, in 
Swedish Lapland, and well within the Arctic 
Circle. These deposits form abroad broken chain 
of scattered masses of irregular form and magni- 
tude, taking a serpentine course of about three 
miles in length in an outcrop of gneissic archzean 
rock and consist mainly of magnetic iron ore 
mingled with varying amounts of apatite, some 
of the masses attaining enormous proportions. 


The electrical equipment of the 
The Manhattan Manhattan Elevated Railway 
Elevated Railway. : 
New York. forms the largest electric trac- 
tion system in the world, and 
one of the most notable features in connection 
with the work is that the whole of the construc- 
tion has been carried through in the space of 
twenty-three months. Some idea of the 
immensity of the system may be gauged from 
the fact that there are 75 miles of middle rail 
conductor, and the output of the generating 
works will be 70,000 amperes, at 625 volts. 
This will be supplied by eight generators, each 
of 5,000 К.у. capacity. It is impossible to give 
anything like а complete description of the 
plant, but the main features of the power house 
are sufficiently out of the common to warrant a 
passing reference. 


The present works are designed 
ше Tn ^ for а maximum capacity of 
100,000 h.p., but ample pro- 
vision has been made for future extension of 
buildings. Although the site selected for the 
main generating station is hardly at the theo- 
retical centre of distribution, it gives abundant 
water supplies, and offers exceptional facilities 
for delivery of coal, and, what is of very con- 
siderable importance, the natural growth of the 
railway will tend to make the present site the 
theoretical centre. 


The power house plant is de- 
signed upon the separate unit 
plan, and consists of eight 
complete and practically independent units, 
each consisting of one engine and alternator, 
four batteries of boilers, one condenser, and 


A Gigantic Power 
House, 
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one boiler feed pump. Asis common in modern 
American electrical works, elaborate coal con- 
veying machinery has been erected which will 
unload barges at the rate of 150 tons an hour. 
Sixty-four water tube boilers of 500 h.p. each 
have been erected, and are arranged in batteries 
of two boilers each. They are designed to 
work at a pressure of 200 lbs., and are fitted 
with mechanical stokers. As demonstrating the 
utility of mechanical stoking in large installa- 
tions it is computed that if the steam plant were 
hand fired it would require 270 men; with 
mechanical stokers about ninety men will be 
employed. Forced draft will be furnished by 
means of 16 Sturtevant blowers, each blower 
supplying air to two batteries of boilers. The 
blowers are 9 ft. in diameter, 4 ft. 6 in. wide, 
and run at 180 revolutions per minute, and cach 
one can deliver 57,000 cubic feet of air per 
minute at a pressure of one ounce per square 
inch. "They are driven by means of alternating 
current motors. 


The main engines are of 8,000 
h.p. each, the normal rating 
of the works corresponding to 
64,000 h.p., with 100,000 h.p.as a maximum. 


` Units of 
8,000 h.p. 


The eight units are placed in a single row, 


which facilitates steam-pipe connections. The 
engines are of the compound horizontal and 
vertical cross-compound type, and each set 
consists of two compound engines working at 
either end of the shaft, the high-pressure 
cylinder (44 in. in diameter) being horizontal, 
and the low-pressure cylinder (88 in. in diameter) 
being vertical. The stroke is 60 in., and the 
speed 75 r.p.m. There are two cranks which 
are set at 135 degs. apart. 

The system of generation comprises three- 
phase alternators delivering energy ata potential 
of 11,000 volts, three conductor cables dis- 
tributing power from these alternators to step- 
down transformers, located in seven sub-stations 
in convenient proximity to the company’s lines, 
rotary converters receiving from the step-down 
transformers, three-phase alternating currents 
at 390 volts potential, and delivering direct 
current at 625 volts to single conductor cables, 
which convey the power from the sub-stations 
to the third rail. 
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The alternators аге directly 
connected to the engines, the 
revolving field of each alternator 
being carried upon the shaft of its engine, and 
its diameter and weight being such that no 
additional flywheel is required. It is claimed 
that the suppression of the flywheel in these 
machines is a marked improvement in direct 
coupled machines. The revolving held is 32 ft. 
in diameter, and weighs 370,000 lbs.; the total 
height of the machine is 42 ft., and the calcu- 
lated weight 889,000 lbs. The revolving field 
is keyed to the engine shaft, the engine and 
dynamo thus forming а single machine. The 
normal rated output of each alternator is 5,000 
k.w.—263 атрегеѕ per terminal at 11,000 volts 
under non-inductive load. 

'The armature carries a three-phase winding, 
the phases being approximately 120 electrical 
degrees apart. The alternator may be operated 
at any potential between the limits of 10,000 
and 12,000 volts, but the guarantees of the 
manufacturer are based on tests at 11,000 volts. 
The speed is 75 r.p.m., and as the alternator has 
40 poles, the frequency ot the currents delivered 
is 25 cycles per second. 


Description 
of Alternators. 


Some years ago Sir Frederick 

pus Future of the Bramwell gave utterance to a 

team Engine. 

prophecy that in the not far 
distant future the steam engine would be 
relegated to a place in our museums, as a relic of 
a somewhat interesting development of the nine- 
teenth century. It is not too much to say that 
the improvements in the efficiency and 
mechanical detail of internal combustion engines, 
the discovery by Dr. Mond of his cheap power 
gas, and the developments of the principle of 
concentrating the generation of power at points 
where fuel can be obtained cheaply, and a 
subsequent transmission of such power electri- 
cally, are strong indications of the sagacity and 
foresight of that veteran and genial engineer, 
Sir Frederick Bramwell. 

The vested interests involved in the manu- 
facture of steam engine and boiler plant have 
made and are making every eftort to raise the 
efficiency of the steam engine and boiler to a 
point at which it may compete with its new 
rival, but an examination of the subject from a 
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scientific point of view at once reveals a limit of 
efficiency beyond which a steam engine which 
utilises the expansive power of steam only can- 
not expect to exceed. It is true that the same 
Principle of reasoning reveals a similar limit in 
the case of the internal combustion engine, but 
in this case the limit is a higher one. 


Although, of course, it is not 
possible to attain theoretical 
Engine. perfection, yet it is incontest- 

able that the margin for improvements is 
greater in the case of the internal combustion 
engine than in the case of the steam engine. 

We are accustomed to measure the limit of 
thermal efficiency of а heat engine by the pro- 
portion that the range of temperature of the 
cvcle bears to the absolute initial temperature. 

In the case of a steam engine using steam as 
it comes from the boiler only, the lower limit 
cannot very well sink below тоо degs. F. 
The maximum possible initial temperature is a 
subject upon which the highest authorities differ. 
Clearly, the higher the initial temperature the 
greater the possible heat efficiency. At the 
sime time high temperatures of steam involve 
hizh boiler pressures, which bring in their train 
many attendant evils which appeal strongly to 
the practical engineer who has to deal with 
steam power plants in evervday work. It may 
be said, however, that the consensus of opinion 
among practical engineers is that a boiler pres- 
sure of 250 lbs. per square inch corresponding 
toa temperature of about 4oo degs. F. is the 
practical limit that can economically be attained 
with the materials of construction at present 
known and at our disposal. 


The Internal 
Combustion 


In the case of the internal com- 


Will the Internal pustion engine the lower limit of 


Combustion | | 
Engine Displace temperature is ої necessity 
the Steam considerably higher than тоо 
Engine ? 


degs. F., but the initial tempera- 
ture of the heat cycle is measured by thousands 
of degrees as against. hundreds of degrees in 
the case of the steam engine. Clearly the 
attendant evils of high initial temperatures 
make themselves felt in the internal combustion 
engine, but the lowering in the efficiency due to 
this cause is not proportional to the increase of 
possible efficiency due to the far greater range 
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of temperature, and hence the internal combus- 
tion engine cannot fail to displace the steam 
engine when its mechanical details have been 
brought to the same degree of perfection as in 
the case of the steam engine. 


ИВЕ" The recognition of these un- 
Efficiency of the assailable axioms has prompted 
Steam Engine. : А : 

the engineer to go outside of 
boiler steam, pure and simple, as the means 
of converting the heat energy of his fuel into 
available mechanical energy, and perhaps two 
of the most interesting directions in which 
attempts have been made to increase the thermal 
efficiency of the steam engine are :— 

I. Ву superheating the steam. 

2. By the combination of superheating and 
admixture of heated air to the working 
fluid before it is introduced into the cylinder 
of the engine. 

Both of these methods have been in use for 
many years, but it is only recently that either 
has attained a practical form. 

The second principle mentioned 
Experiments of above is the invention of Mr. 
Mr. Field. " — 
Field, the well-known engineer, 
whose experiments on a practical scale excited 
the favourable comment of many distinguished 
engineers years ago. Owing possibly to com- 
mercial mismanagement, the matter appears to 
have fallen into abeyance, and only within the 
last few months have careful and extended 
experiments by a firm of steam engine makers, 
whose reputation is second to none, brought 
this principle within what appears to be the 
sphere of practical politics. These experiments 
are not vet concluded, nor are we at liberty to 
mention the name of the firm in question; but 
it may be said that so far there is every evidence 
that the admixture of steam and air on Mr. 
Field's principle enables a higher thermal 
efficiency to be attained than is reached bv the 
type of engine upon which the experiments 
have been carried on when using super- 
heated steam alone within the same range 
of temperature. 
Of late years increasing attention 
has been directed to the utilisa- 
tion of water power for the 
generation of electrical energy and for other 


The Utilisation 
of Water Power. 
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industrial purposes. The utilisation of Niagara 
Falls and other large water powers in America 
and Europe, particularly in Italy, bear witness 
to the gradual realisation by engineers that 
the developments in the efficiency of apparatus 
for transmitting electrical energy to long 
distances has brought this hitherto neglected 
source of power within the engineering field 
of action. 

Where constancy of speed is not of much 
importance, a very large number of turbines and 
water wheels exist which give satisfactory 
results in ordinary work, but up to recently the 
problem of maintaining a constant speed of 
the hydraulic motor under sudden and con- 
siderable variations of load had remained 
unsolved. А number of more or less complex 
but highly ingenious governing mechanisms 
were placed upon the market, but the results of 
their working did not in every case bear out the 
promise of their design. 


One of the most ingenious and 
withal perfectly simple form of 
design of water motor was intro- 
duced about a year ago by Mr. Elmer F. 
Cassel, of Seattle, Washington, U.S.A., which 
ensures the speed of the water motor being 
maintained within 2} per cent. of normal, 
even when the whole load is thrown on 
or off suddenly. Mr. Cassel had for years 


A Recent Water 
Motor. 
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made а careful study of the problem of 
speed governing of water motors, and at an 
early stage of his labours came to the con- 
clusion that the attempt to govern the 
speed in a manner analogous to that in 
which the speed of the steam engine is 
governed, namely, by controlling the flow of 
the working fluid, were fundamentally wrong. 
Mr. Cassel laid down the principle that the 
speed of a water motor and the governing of 
the flow of water should be effected indepen- 
dently and in two steps. That is to say, in 
the first instance the mechanism controlling the 
speed should act independently of the flow of 
water and the means of controlling the 
flow should come into operation secondarily. 
In other words, the speed-controlling mechanism 
should act as quickly as possible, and the water- 
governing mechanism should be at liberty to 
act as deliberately as might be necessary in 
order to avoid any undue shock to the pipe 
line, valves, and other apparatus, due to the 
inertia of the water. 

We are on the eve of great modifications in 
the method employed in generating energy for 
industrial purposes, and there can be no doubt 
that the developments in steam and hydraulic 


practice alluded to above will play very 
important parts in the better utilisation 
of the energy placed at our disposal by 
nature. 
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DEVELOPMENTS IN CYANIDE PRACTICE.” 


EDGAR. SMART, A.M.LC E. 


HE history of most scientific processes 
includes three stages, beginning with the 
discovery of the fundamental scientific facts 
upon which the process is based, and which is 
usually followed by a period of incubation or 
germination lasting sometimes for many years. 
The second stage begins when a favourable 
opportunity occurs for the commercial applica- 
tions of the process, for, if this is successful, it 
leads to a period of rapid progress, during which 
one change succeeds another with almost bewil- 
dering rapidity, with the result that, after a few 
years, certain general rules of procedure become 
firmly established as being those best calculated to 
give good results from both the technical and 
commercial points of view. Then follows the 
third stage, when the attention of all concerned 
is diverted from general principles and applied 


“Тһе first of a series of articles on 
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Mining Practice. 


to the perfecting of details, so that progress, 
although it may be steady and continuous, 15 
not so rapid as it has been during the second 
period. 

The cyanide process at the present time 
appears to have reached the end of the second 
period, and to be entering upon the third stage 
of its history. It seems, therefore, to be a 
suitable time to review the progress that has 
been made, and the present capacity of the 
process as exhibited by its more recent applica- 
tions and developments. 

The first point that calls for notice is the 
great change that has been wrought by the 
cyanide process in the millman’s opinion of his 
tailings. Formerly it was the almost universal 
custom to get them out of the way as quickly 
as possible. If poor, they were not worth 
saving; if rich, they were considered to be 
dangerous witnesses against his capability. A 
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TRANSVAAL —PRECIPITATION PLANT. 


Suitable for use with zinc lead couple. 


creek or stream with a rapid flow of water 
afforded a ready means for their removal. 
Fortunately for the shareholders of the Johan- 
nesburg mines, and equally fortunately for the 
cyanide process itself, the configuration of the 
country in the Witwatersrand district rendered 
this practice impossible, and the consequence 
of the comparatively flat nature of the country 
was the accumulation of a large heap of tailings 
at every mill. These tailings contained in the 
early days from three to ten pennyweights of 
gold per ton, and the extreme fineness of the 
gold and the absence of refractory minerals 
rendered this material perfectly adapted for 
chemical treatment. Once the commercial 
success of the process had been demonstrated 
by the McArthur Forrest Company, all the 
leading metallurgists of the district directed 
their attention to its development and improve- 
ment. The presence of so many separate plants 
in such a small area, run by so many indepen- 
dent workers who had exceptional opportunities 
for mutual criticism and assistance, together 
with the large monetary interests involved, led 


to probably the most rapid expansion that any 
metallurgical process has ever undergone. 

As the accidental saving of battery tailings 
led to the expansion of the cyanide process, so 
by reflex action the success of the process has 
had the result that tailings are now most care- 
fully saved in every part of the world. In fact, 
this has been so far overdone that quite recently 
at a mine in Australia the tailings were being 
stored at a cost of 6d. per ton, although they 
were too poor to treat by any method. 


TREATMENT OF ACCUMULATED TAILINGS. 


A few words as to the treatment of this class 
of material will render the remainder of this 
article much clearer to those engineers who have 
not closely followed the early stages of the 
process. The material is brought in trucks to 
the cyanide works, and on to a platform with an 
open grid floor above the treatment tanks, in to 
which it is dumped. When the tank is full the 
contents are levelled off, and the cyanide solu- 
tion allowed to flow in. After a time this 
solution is leached off from the tailings, and 
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passes through the precipitation boxes. A 
second solution follows the same course, and 
wash water is then applied to further wash out 
the dissolved gold. The few large remaining 
heaps of tailings at Charters Towers in Queens- 
land are being treated on these lines, and a 
modern plant in that district is practically a copy 
of plants used seven or eight years ago on the 
Witwatersrand goldfields. 
TREATMENT OF CURRENT PRODUCTION. 

Except perhaps in Queensland,accumulations 
of tailings have been almost exhausted, and the 
principal materials available for treatment at the 
present time are the current product from wet 
crushing batteries after amalgamation, and dry 
crushed ore direct from the mine without having 
undergone any previous extraction treatment. 
As а rule the product of a mill, whether crush- 
ing wet or dry, when treated as a whole, forms 
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a sticky slimy mass in the treatment vats, and 
can only be leached with difficulty. In New 
Zealand, in the dry crushing mills, this difficulty 
is sufficiently overcome by vacuum leaching. A 
boiler shell is used as a vacuum chamber. This 
is partially exhausted by an air pump, and is 
then connected to the space under the filter of 
the leaching vat. The liquid thereby drawn 
into the vacuum chamber is discharged through 
the precipitation boxes, and the chamber is then 
exhausted again by the pump. On the Witwaters- 
rand, steam ejectors were used with the same 
object and gave good results, but greater success 
has been achieved in another direction, namely, 
the elimination of the slimy portion of the 
battery pulp, so as to leave a readily leachable 
sand. In the Butters and Mein collecting vat 
this is accomplished by delivering the pulp to a 
revolving hopper furnished with several pipes 
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Kaffirs emptying tailings through bottom discharge doors. 
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constituting radial arms. Each arm, as it 
revolves, pours the pulp over an annular space, 
and as each arm has a different length the pulp 
is fairly evenly distributed over the whole area 
of the vat. A circular trough round the outside 
of the top of the vat carries off the overflow, 
which consists of water, slime, and fine sand, 
while the coarser particles of sand settle down 
to the bottom of the vat. The use of these 
collecting vats, although old in Johannesburg, 
represents the high water mark of progress in 
Australia, excluding the western colonv, where 
more originality has been required and displayed. 

In another method of dealing directly with 
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The ore upon arriving in cars is dumped in a bin, whence it is drawn to feed the crusher. 


Page's Magazine. 


the battery product introduced on the Rand 
goldhelds by Hennen Jennings the pulp is 
spread over the surface of a tank by means of a 
hose and nozzle directed by a Kaffir, and the 
overflow passes through a vertical slot built in 
the side of the tank, which in this type of plant 
was formerly frequently built of brick and lined 
with cement. The overflow slot is provided 
with guide frames in which slats are placed one 
above another, so that the level of the overflow 
can be raised from time to time in order to 
keep it at a constant height above the level of 
the settled sand. 

The original objects of the above two methods 
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This machine reduces the 


ore to а maximum size of one inch, and discharges it into a dryer, which thoroughly dries the ore so that the screens may be 
worked to their full capacity, The ore passes from the dryer into a special tine crusher and is reduced to l-inch maximum 
size. The Ene crusher discharges into an elevator, which carries the ore toa double-shaking screen, arranged in sucha 
manner that the stream of ore may be instantly diverted to cither screen, thus guarding against loss of time in case of 
accident, or in making repairs. The rejections from the screen are returned to the special fine crusher for re-crushing ; 
that portion passing through the meshes of the screen is spouted to the crushing rolls to be reduced to the size required, 
From the rolls the ore is elevated and passed over a second double shaking screen and into the storage bın. The rejections 
from the screen are spouted back to the rolls. 

The finished product may now be drawn from the bin into small scoop cars standing on the platform scales and the 
contents of the cars weighed. А suspended track constructed over the percolating tanks, by means of which the cars may 
be dumped directly into the tanks; the ore is then levelled with a hoe: but a method producing more even percolation is 
to discharge the contents of the cars into a hopper centrally located ; connected to the hopper is an adjustable spout, by 
Means of Which the ore is directed to any part of the tank. | 

The tank is now ready for the cvanide solution. 

Fifty tons of an average ore will require, approximately, 18 tons of solution. 

The solution passes through the ore, dissolving and holding in solution practically all of the gold present ; thence 
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were somewhat different, but, as will be seen 
later on, the good points of both have been 
combined in the most recent plants. When 
the Butters collectors were introduced, the in- 
tention was to collect all the coarse sand with 
as much fine sand and slime as could be re- 
tained without rendering the mixture unleach- 
able. Тһе contents of the collecting vat were 
then drained, discharged into trucks, and trans- 
ferred to a separate vat for the cyanide treat- 
ment. But the intention of the Jennings system 
was to eliminate all the slime so as to obtain a 
leachable material which could be at once 
treated in the same vat without transference, 
whereby the cost of rehandling the material is 
avoided. 

The advantage of collection, by means of a 
revolving distributor, is that so long as the 
battery runs continuously the collection of the 
tailings is effected automatically, and the only 
attention required is to see that the distributor 
is working properly, and to change the stream 
of pulp from a full vat to an empty one when 
necessary. By adjusting the How of pulp rela- 
tively to the size of the vat, or vice versd, a 
rough sizing can be effected. Thus, with a 
given battery output, a large vat will collect all 
the sand and some of the slime, while with a 
very small vat only the coarser sand is retained. 
Or, the pulp may be divided between several 
vats. Thus, for example, where tour collecting 
vats are provided, the outflow from the battery 
mav be divided between two vats which are 
hlled while the other two are being emptied. 
With six collecting vats the pulp may be divided 
bv filling either two or three vats simultaneously. 
When, therefore, a plant is designed to treat a 
class ot material whose qualities аге well 
known, it is possible to decide beforehand as to 
the most suitable size of collecting vat to be 


through the filter in the bottom of the percolating tanks, and through pipes into the solution tanks : 


employed in each particular case. But it often 
happens that plants have to be built to treat the 
future production of a mine which has been 
only very partially developed. In such cases it 
is necessary to bear in mind the possibility that 
the physical nature of the ore may change with 
increased depth or with lateral extension of the 
workings, and to provide for such a contingency 
so far as such provision does not add unduly to 
the cost of the plant. So it is worth while to 
point out that the division of the pulp between 
two or more vats is an always available correc- 
tive if the vats are too small, but that the only 
possible remedies if the vats are too large are 
an increase ot the battery output or a preliminary 
classification of the pulp by methods which 
will be described later on. It will be obvious, 
from what has already been said, that by reject- 
ing all the slime, and a sufficient portion of the 
finer material, it is nearly always possible, even 
with these automatic collecting vats, to obtain a 
cyaniding vat. 

In the colony of Victoria this product 
which is suitable for treatment in the collector 
without transference to a separate method 
has recently been adopted for the treatment 
of low-grade tailings with some success. In 
this case alt the fine stuff which is not retained 
by the vat is run to waste, and when the cyanid- 
ing of each vat of tailings is completed bottom 
discharge doors are opened, and, in default of 
other available water, the stuff is sluiced out 
by turning on to it the stream of battery pulp 
itself through a hose and nozzle. This method 
has certain self-evident objections; in the first 
place, at least 40 per cent. of the battery output is 
lost in the filling of the vats, and probably 5 per 
cent.,or thereabouts, in the emptving; but,on the 
other hand, the cost of plant and of handling the 
material is reduced to a minimum. No trucks 


ordinarily it is now 


ready tor the precipitation of the gold, although in some cases it is pumped back into the percolating tanks, and the opera 


tion repeated several times. 
solution not readily removed by gravity. 


solution tanks and Hows into the precipitating or zine boxes. 


Vacuum pumps and tanks are emploved to facilitate the removal of that portion ot the 
Assuming that the solution. is ready for precipitation, it is drawn from the 
After passing through the various beds of zine shavings and 


over the partitions of the boxes, it nnally passes out at the discharge end ot the boxes into the sump tanks, leaving its 


малой burden deposited on the zine shavings. 
S 


Water is added to the percolating tanks, atter the solution has passed 


out, to wash out all traces of the vold-bearing solution ; the water follows the course of the solution to the sump tanks. A 
strong stock solution of cyanide ot potassium is kept in the restandardizing tank, to be used trom time to time, to keep the 


Solution in the sump tanks to a normal strength. 


From the sump tanks the solution is pumped into the storage tanks and, it kept up to proper strength, may be used 


over again indetnuitely. 
m the illustration. 


The tailings from the percolating tanks are shovclled into cars and cast upon the dump as shown 


As trom 16 to IN per cent. of water remains in the tailings when discharged, this about counterbalances the water 
added tor washing the ore in the percolating tanks, and therctore prevents an iucrceasing supply of solution trom accumu. 
lating in the storage tanks. When at clean-up "is made, the zine «Innes, precipitates, and other extractions from the zine 
boxes, are treated in a lead pan with dilute sulphuric acid and the application of gentle heat, by means or a small turmace. 
The precipitate is washed and then tluxed, fused in a combined melting and muttle turnace, and cast into bars of varied 


degrees 0t fineness. 
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For lifting material from battery overflow to collecting vats. 


and no tram-lines are required, all overhead 
staging is dispensed with, except light supports 
for launders, andthe number of vats is also small, 
so that this method of treatment is undoutedly a 
good one for a certain class of material which 
may be approximately determined by the follow- 
ing considerations. 

In the first place, the method is only suitable 
for low-grade material, because the waste in 
overflow and sluicing would be unallowable in 
the case of rich stuff. Also the sand retained 
in the vats must contain a fair proportion of the 
total gold—that is to say, generally speaking, it 
must assay at least as much gold per ton as the 
rejected portion of the pulp. In some cases it 
is found that the coarse sand is richer than the 
average pulp from which it is separated, while 
in other cases the slimes are enormously richer 
than the sand. The former case may be suitable 
for the method in question—the latter certainly 


IS not. 
CLASSIFICATION OF BATTERY PULP. 


In the Jennings system of filing already 
referred to, a rough preliminary slimes separa- 


tion is effected by passing the pulp through a 
pointed box, or spitz-kasten, before it is 
delivered by the hose into the treatment tank. 
This practice has led to a very important 
development in the methods of handling battery 
pulp, for J. R. Williams, in working out the 
Jennings system, realised that the one necessary 
condition for perfect leaching is to fill each 
treatment vat with equal-sized grains, and also 
that, if this condition is fulfilled, the actual size 
of the grain is comparatively unimportant. 
In order to thoroughly emphasise and illus- 
trate this very important principle it is 
worth while to briefly examine a case 
of the very opposite nature, and see what is 
done when absolute solidity and impermeability 
are desired ; as, for instance, in the making of 
concrete from broken stone, coarse gravel, finer 
sand, and very hnely ground cement. Now, 
with broken stone of fairly uniform size and 
shape, experiments have shown that about one 
half of the bulk consists of empty spaces, tech- 
nically known as voids. Therefore, for one 
cubic yard of broken stone one-half of a cubic 
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yard of gravel is required to fill the voids, and 
when the two materials are well mixed they 


still only fill one cubic yard, but one-half of the — 


bulk of the gravel consists of voids, so that the 
actual empty space in the one yard of mixed 
material is now only a quarter of a cubic yard. 
Therefore, there is room for a quarter of a 
cubic yard of fine sand in the mixture, and this 
may be mixed in without increasing the gross 
bulk. The voids in the sand are about one- 
third of its volume, therefore the one cubic 
yard of mixed stone, gravel and sand only con- 
tains one-twelfth of a yard of vacant space, and 
that quantity of fine cement will fil this 
remaining space and make a solid block. 

It will now be quite clear that battery pulp, 
consisting as it does of material of all sizes, 
from the largest grains down to an almost im- 
palpable powder, will contain a very small 
proportion of voids. In fact it is quite con- 
ceivable thzt sometimes the quantities of the 
different sized grains may actually have the 
same relative proportions as the carefully 
measured materials used in concrete—in which 
case a very impermeable product is formed. 
This was actually found to be the case in 
practice when attempts were made to treat 
slimes by intimately mixing them in fairly large 
proportions with sand. The considerations 
above discussed will show that for every ton 
of slime so treated at least four or five tons 
of well-sized sand would be necessary to obtain 
a satisfactory result. 

Since the enunciation of Williams's simple 
but brilliant generalisation, the leading idea in 
the most modern cyanide plants of first-class 
design for treating the current production of 
wet crushing mills is to provide means for 
classifying the mixed material according to the 
size of the grains, and for treating the classes 
separately in order to obtain the most perfect 
leaching and consequent highest possible ex- 
traction from each class. But in applying this 
principle it is necessary to remember that this 
involves a more expensive plant in the first 
instance, and also a greater working cost per 
ton of stuff treated. And, therefore, the degree 
of elaboration with which the principle can be 
applied in any particular case depends princi- 
pally upon the value of the material, while the 
necessity for its application depends upon the 
character of the ore crushed. 


To illustrate this, take an assumed case of 
tailings which contain, say, So grs. of gold, 
equal to тоо pence per ton. Let it be further 
assumed that by a cheap, rough and ready 
treatment an extraction of 60 per cent. of this 
can be obtained at a cost of 3s. per ton, while a 
most elaborate treatment will give go per cent. 
extraction at а cost of 5s. per ton. In each 
case the figures given are to include interest 
on first cost as well as maintenance and 
redemption of plant. Then in the first 
case the net profit is 2s. per ton, and in 
the second case it is 2s. 6d. per ton, and the 
better technical treatment is economically justi- 
hed. But, if the same costs and extractions are 
applied to a material containing only ҷо grs. per 
ton, the calculation shows a net profit of Is. per 
ton in each case. Again, for tailings carrying 
only 33 grs. per ton, equal to 70 pence, the results 
аге: for rough treatment a proht of 6d. per ton, 
and for the more scientific treatment only 3d. 
per ton. These figures show more clearly than any 
amount of abstract discussion the most impor- 
tant fact that the highest extraction of gold is 
not alwavs coincident with the largest profit on 
the undertaking. Consequently, in every appli- 
cation of a metallurgical process there is always 
abundant scope and strict necessity for the 
careful study of every detail before a decision is 
arrived at as to the most suitable plant. and 
methods for the particular ore to be treated. 
There is always the danger that the latest pro- 
cess may be applied in every case without due 
examination and testing of the ore in question. 

On the Witwatersrand goldhelds the current 
practice, as resulting from the balance of the 
above-mentioned scientific and economical con- 
siderations, generally comprises the following 
series of operations. The pulp from the battery 
is delivered by a launder to а spitzlutte by 
means of which the greater part of the pyritic 
material, together with the coarsest sand, is 
separated from the remainder of the sand. This 
first product averages about one-fifth of the 
whole output, and is delivered into a treatment 
vat fitted with a revolving distributor and an 
overflow slot, having a slat gate whose level is 
raised periodically. It will be noticed that these 
vats combine features borrowed from both the 
systems of collection already described. "The 
residual pulp from the spitzlutte is run into a 
similar vat usually of the same size. But as this 
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latter receives four-fifths of the total battery 
output, the overflow from it is large enough and 


violent enough to carry away practically all the. 


slime and some fine sand. This second residual 
overflow is passed through a large spitzkasten 
by means of which this remnant of fine sand 15 
separated and returned to the battery launder, 
whence it passes again through the classifying 
apparatus. The mixed slime and water over- 
flowing from the spitzkasten pass away for 
settlement in the slime plant. It will be seen 
that by this method three separate products are 
obtained, viz. :— 

Concentrates averaging 20 per cent. of the total ; 

Medium and fine sands about 45 per cent. of the total; 

Slime averaging 35 per cent. of the total. 

The treatment of the slime will be considered 
later on, and the cyanide treatment of the two 
first-named grades differs from the general 
practice with mixed material, chiefly in that 
their superior leaching qualities enable a large 
quantity of solution to be passed through, 
and allow of a more complete draining off of 
the gold-bearing liquors, thereby giving a very 
high percentage of extraction in a reasonable 
time. The method described under the next 
heading has also been largely used on classified 
material. 

DOUBLE TREATMENT. 

Another variationof thecyanide process which 
is known as ‘ Double Treatment” has been 
worked out on the same goldfields, and consists 
in the use of two treatment vats in succession 
for each charge of ore or tailings. That is to 
say, the preliminary water and alkaline washes 
together with the first strong cyanide solution, 
are given to the material in the first vat, after 
which the charge is drained and transferred to 
the second vat, where it receives the remainder 
of the cyanide solutions and the final washing, 
With mixed material this has the advantages of 
the older method of transferring from the collect- 
ing vat to the treatment vat before cyaniding, 
namely, that slimy lumps are broken up in the 
transfer, and that the material lies lightly in the 
second vat. But there is ап additional advan- 
tage in making the transfer afler cyanide solution 
has been applied, in that the material while 
wetted, or at least moistened with the solution, 
is brought into contact with atmospheric oxygen, 
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thereby hastening the dissolution of the gold. 
Therefore, in the case of somewhat slimy material, 
through which air cannot readily penetrate, this 
method undoubtedly offers advantages. 

In many plants where double treatment 
is practised the vats are built in two tiers, so 
that the material may be quickly and cheaply 
shovelled from the top vats through bottom 
discharge doors into the lower vats after its 
first partial treatment in the upper ones. But 
by this construction part of the advantage aimed 
at in the transfer is sacrificed to a very slight 
economy in cost, because the stuff, if at all 
sticky, is liable to fall through in big lumps 
which are not broken up and remixed, and 
which do not allow free contact of the contained 
gold with oxygen. Another disadvantage of the 
double tier of vats is that the whole pulp from 
the battery has in most cases to be lifted by 
pump or wheel to the upper vats, whereas with 
the first vats at a lower level only the actual 
material treated has to be lifted to the second 
vat. And it is an open question whether it is 
cheaper to lift ten tons of pulp in a tailings 
wheel, or one ton of sand in a truck. And it is 
a question that has apparently been hitherto 
overlooked. 

Reverting again to the matter of oxvgena- 
tion, it may be remarked that in many cases 
the two methods of pulp classification and 
double treatment have been adopted at the same 
works, and it seems extremely probable that 
where the first-named method is effective, it 
renders the second tfso faclo unnecessary. For 
the voids in a well-sized material not only 
facilitate the leaching of solutions, but also 
admit of the free circulation of air through the 
mass after each solution is drawn off, and thus 
allow of satisfactory oxygenation. So that it is 
quite likely that the further development of the 
cyanide process will proceed along the line of 
improved classification. without double treat- 
ment, instead of the combination of the two 
methods now so much in vogue. The careful 
assaying of originals, and residues, and of solu- 
tions in various stages of the treatment, which is 
so characteristic of the work on the Rand, will 
supply answers to the several questions just 
discussed when the newer plants have been in 
operation for a longer period. 


(To be continued.) 
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HE year 1902 has al- 
ready been signalised 
by the appearance of 
some novel types of 
British locomotives, 
one of these being the 
largest апа heaviest 
passenger engine that 
has vet been seen on 

British metals. Another—the largest їп most 

respects—is certainly the most powerful from 

the tractive view-point. 


Swindon's latest production is 
» the huge express locomotive 

bearing the number “тоо.” 
Mr. W. Dean's engine is not new in the sense 
of having six wheels coupled for express duty, 
for it is the third of this type in order of 
advent, having been preceded by the ten- 
wheelers built by Mr. W. Worsdell and also 
by those brought out by Mr. P. Drummond on 
the Highland line. Mr. Drummond's engine 
weighed just under бо tons and Mr. Worsdell's 
earliest type just over that amount, his latest 
reaching 67 tons. Mr. Dean's locomotive 
gant, in working order, turns the scale at 
a point slightly over 69 tons. These 
are, of course, the weights of the engines alone, 
and do not include the tenders. As a matter of 
fact, the practice of reckoning locomotives' 
weights with their tenders thrown in is extremely 
misleading. For the tenders attached to Mr. 
]. К. M'Intosh's Caledonian express engines 
weigh some 45 tons each, whereas those of 
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These will be continued each month,--Ep 


Mr. F. W. Webb’s London and North Western 
locomotives, which take as far as Carlisle the 
trains afterwards hauled by the Caledonian 
engines, weigh only 25 tons. Тһе differ- 
ence is due to the boilers of the former being 
fitted with scoops for picking up water at a 
speed from the track-troughs, which do not as 
yet exist on the Caledonian line. Thus, an 
engine which, with a London and North 
Western 25-ton tender should weigh 85 tons, 
might seem smaller than another engine weigh- 
ing 15 tons less, since the latter associated with 
a 45-ton Caledonian tender would weigh go 
tons. 


But Mr. Dean’s No. 100 not 
Mineral TraMe on]. exceeds in weight апу 


Giant. | | e 
other locomotive in the United 


Kingdom, it also surpasses in boiler power every 
passenger engine in the country and every 
locomotive of any type, with the single exception 
of Mr. M'Intosh's huge eight-wheel coupled 
“ 6oo ” type, designed for mineral traffic. This 
latter has 2,500 sq.ft. of heating surface as against 
the 2,400 sq. ft, of Mr. Dean's new engine, and 
also has increased steam-generative capacity in 
its fire-box, which isa vast development of the 
Belpaire type. It may be taken as probable, 
therefore, that the two immense locomotives are 
very much on an equality in respect of their 
capacity in steam-generation. 


But each of these two new 
mammoths exceeds all British 
contemporaries in one of its 
cylinder dimensions. TheGreat Western No. 100 


A Long 
Piston-Stroke. 
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has cylinders only 18 in. in diameter—a com- 
paratively small size nowadays. But it has a piston 
stroke of no less than 30 in., and in this respect 
has no peer. Many years ago a few engines 
were constructed with 30 in. piston stroke, but 
they were soon rebuilt and then were given 
some 24 in., some 26 in., stroke. At the present 
period, however, по other British locomotive 
than the new Great Western one has a 
longer piston stroke than 28 in. Indeed, so far 
as the writer is aware, the only British engines 
which possess so long a stroke are those of the 
celebrated 8 ft. single driver type, designed and 
built by the late Mr. P. Stirling for the Great 
Northern Railway, and some mineral engines 
constructed by the same eminent engineer. The 
former had cylinders 18 in. in diameter; a few 
19} in. The cylinders of the mineral engines, 
were I9 in. In all other cases in British 
practice the extreme length of piston-stroke is 
26 in, and on some of the railways, 24 in. 
This latter is still the case оп the London 
and North Western, Mr. Webb employing a 
24 in. stroke alike for his fast express engines, 
large and small, for his passenger tanks, and for 
his fast goods and heavy mineral engines. 

Mr. J. Holden, on the Great Eastern, adhered 
to this stroke-length until a comparatively 
recent date, when he substituted 26 in. in the 
cases of his last two express types, the 7 ft. 
singles of Class “10” and the 7 ft. coupled of 
Class “ 1900," while he lengthened the stroke 
of several of his earlier types to 25 in., this 
proving feasible without involving entire re- 
building. Оп practically every other British 
main line the 26 in. stroke has long been 
virtually universal in {һе case of newly built 
locomotives, so that the London and North 
Western's 24 in., which has been consistently 
maintained for more than forty vears, and the 
Great Northern's 28 in., still remain the ex- 
ceptions to a very general rule. 


This 30 in. stroke in the case 
of the new Great Western 
engine is, however, а departure 
so novel in British. practice that the result of 
the experiment will be watched with keen 
interest. That it will give largely enhanced 
power of traction in hauling heavy loads and in 


Long v. Short 
Stroke. 
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ascending steep grades is, of course, indis- 
putable, but the question is still an open one 
whether so great a length of stroke be de- 
sirable when very high speeds are to be run. 

In the case of the four-cylinder compounds, 
which are now the standard type on all the 
main lines of France, a 25} in. stroke is 
universal, and this appears to fulfil all tractive 
requirements, while not involving excessive 
piston velocity at the highest speeds run. Any 
new method, however, in the direction of ob- 
taining augmented power deserves the fullest 
consideration, and should be thoroughly tested. 
The practice of using two locomotives to haul 
a train for which one engine would be deemed 
sufficient on either the European or the 
American Continent, is still lamentably pre- 
valent in Great. Britain, and must be regarded 
as the reverse of convenient, economical, or 
scientific. 


Recourse being had to outside 


Revivalof — cylinders—a complete infringe- 
Outside Cylinders 5 
in Britain. ment of all Great Western 


traditions—aftords another illus- 
tration of the impracticability of fixed and 
immutable rules in engineering practice. 
Hitherto, outside cylinders have always been 
banned on the Great Western, Midland and 
North Eastern lines. They have not, for many 
years, been used on the Great Eastern, and 
would have been banned also on the Great 
Northern had not the design of Mr. H. A. 
Ivatt's new “Atlantic” or “ 990" class, rendered 
them inevitable. This applies also to Mr. 
S. W. Johnson's three-cylinder compounds 
on the Midland. 


It is curious that after holding 
aloof so long from the employ- 
ment of six-coupled engines 
for express duty—a practice which has been 
accepted for years, as a matter of course, in 
Europe and America, as well as in the British 
Colonies—several leading engineers of Great 
Britain should suddenly have become awake 
to the usefulness of such engines. To Mr. W. 
Worsdell, of the North Eastern, belongs the 
credit of becoming the pioneer in this move- 
ment ; but he now has for fellow travellers in 
the same direction Mr. P. Drummond (of the 


Six-coupled 
Express Engines. 
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Highland), Mr. J. G. Robinson (of the Great 
Central), and Mr. Dean (of the Great Western). 
Mr. M’Intosh, in view of the new engines 
he has recently designed and built for the Oban 
traffic, to work on ruling grades of 1 in 50, may 
be regarded as another of the party. Аз, 
however, he has proceeded on somewhat dif- 
ferent lines, it will be more convenient to treat 
his method separately. 


Mr. Worsdell, Mr. Drummond, 
dici dh of Mr. Robinson, and Mr. Dean 
—taking them in their order of 
accession to the new plan—have all followed 
substantially the same central idea. All their 
engines have outside cylinders, driving the 
middle pair of the six-coupled wheels, and all 
have leading four-wheeled bogies. Mr. Wors- 
dell uses cylinders 20 in. by 26 in., with 6 ft. 
coupled wheels in his first ten ; 6 ft. 8 in. in his 
latest five. Mr. P. Drummond uses cylinders 
195 in. by 26 in. with 5 ft. 9 in. coupled wheels; 
Mr. Robinson, cylinders 19 in. by 26 їп, with 
6 ft. wheels ; Mr. Dean, cylinders 18 in. by 3o in. 
with 6 ft. 8 in. wheels. The two latter types 
are still in the experimental or construction 
stage, but Mr. Worsdell's and Mr. P. Drum- 
mond's six-coupled express engines have already 
done excellent service, and the multiplication 
of the type in this country seems virtually a 
certainty. 


There is little doubt that it 
The New would have appeared ere now 
Caledonian » 
Variant. on the Great Eastern but for 


Mr. Holden's inveterate dislike 
to outside cylinders, as it would be ideal for 
much of the work on that line. It seems 
possible, however, that the newer plan which 
IS being tried by Mr. M'Intosh in the case of 
the Oban engines already referred to, may come 
into more extended adoption, and may get rid of 
this obstacle to the wider use of six-coupled 
locomotives for express service. Mr. M'Intosh's 
engines, of the “55° class—Nos. 55-59, with 
very large boilers (1,900 square feet of heating 
surtace), and cylinders (19 in. by 26 in.)— 
have six-coupled wheels only 5 ít. in diameter 
and placed close together, the leading end of 
the locomotive being supported by a four- 
wheeled bogie. But the peculiarity of the 


arrangement is that the cylinders do not drive 
the middle pair of coupled wheels. Instead 
they drive the leading coupled axle, which is 
placed far enough back and the cylinders far 
enough forward, to enable a sufficient length of 
connecting rod to be got in. These newcomers 
have already demonstrated that they can do 
most valuable work with heavy loads on very 
steep grades, but according to the principles 
which still obtain in British locomotive engi- 
neering, а 5 ft. wheel would be deemed unduly 
small for verv high speeds. 


How far this is or is not à 

Small Coupled mere prejudice it would be 

Wheels for Has : 
High Speeds. «си and perhaps imprudent 
to conjecture. Wheels of this 
small size are often used in the United States 
for fast running, which they generally per- 
form quite satisfactorily. Оп the London 
and North Western Railway it is no un- 
common sight to see the goods engines of 
the 18 in. cylinder class, which have 5 ft. 2 in. 
coupled wheels, taking fairly fast trains and 
even expresses on such lengths as the North- 
ampton and Market Harborough line. It is 
unquestionable that the smaller size of wheels 
does involve enhanced wear-and-tear, and also 
some increase in steam consumption; but this 
has to be set against the equally unquestionable 
gain in tractive force, while there appears to be 
little difference in respect of mere speed-capacity 
in the case of the smaller wheel. А six-coupled 
North Eastern engine with 6 ft. wheels runs as 
fast as a Great Northern single driver engine 
with 8 ft. wheels. It uses more steam and 
“knocks about" the engine more, but pulls a 
far heavier load and climbs banks much more 
easily. 

It is quite possible that a variant of Mr. 
M'Intosh's inside-cylinder Oban type, but with 
5 ft. 6 in. or 5 ft. 9 in. wheels, the front coupled 
pair being the drivers, may yet make its appear- 
ance, and establish a new epoch in the designing 
of express locomotives for heavy work. 


Mr. Holden has in hand at the 

A Colossal Decapod : Unel- А 
Tank Engine, Stratford Works, for the enor- 
mously heavy surburban traffic 
of the Great Eastern Railway, a tank-engine of 
absolutely novel type and colossal dimensions. 
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It is a decapod—the first of that type ever seen 
in this country. It will run on ten 4 ft. 6 in.wheels, 
all coupled, and will weigh sixty tons in 
working order, the whole of this huge weight 
being therefore available for purposes of 
adhesion. That is one of its features of 
novelty. The other is that it will be a three- 
cylinder simple high-pressure engine. "That is 
to say, the wheels will be driven by three high- 
pressure cylinders, one inside and two outside 
the frames, the cranks set at suitable angles, so 
as to obtain the promptest and most powerful 
starting facility. The idea is that with these 
small wheels all coupled, and driven by three 
large cylinders, full speed will be attained with 
a quickness hitherto unknown, while the 
Westinghouse brake will enable the quickest 
possible stop to be made. In this way it is 
calculated that the Great Eastern suburban 
trains, which have to stop every half mile and 
sometimes oftener, will be able to get over the 
ground so much quicker, that more trains can 
be “sandwiched” into the existing list, and 
thus that more traffic can be carried on the 
hitherto overcrowded lines. The experiment 
is a bold and novel one, but appears to have 
large potentiality of success, and, if anticipations 
be realised, it may wholly revolutionise existing 
methods in respect of the tremendous suburban 
trattic of London. 


The Great Eastern, London, 
Brighton, and South Coast, and 
London and North-Western 
have long employed six-coupled 
tank engines on this class of duty, with excellent 
results. It is a little curious that no locomotive 


Why not Eight- 
coupled Tank 
Engines ? 
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superintendent should have tried an eight- 
coupled type before resorting to ten-coupled 
wheels; but if Mr. Holden's ** decapod ” prove 
as successful as may reasonably be expected in 
view of his past achievements, it is highly 
probable that the intermediate device may be 
tried before the decapod system comes into 
general adoption. 


Eight-coupled goods engines 
are now extensively employed 
by the London and North 
Western, Lancashire and Yorkshire, Great 
Northern, North Eastern, and Caledonian lines, 
and are coming in also on the Great Central. 
All seem to be doing well; there is no reason 
why they should not. Those designed and 
built by Mr. Webb for the London and North 
Western, by Mr. J. A. Е. Aspinall for the 
Lancashire and Yorkshire, by Mr. Ivatt for the 
Great Northern, by Mr. Worsdell for the North 
Eastern, and by Mr. M'Intosh for the Caledonian 
—have all done excellently. The type—but 
with outside cylinders, has been for many years 
largely employed in America and Europe and 
in the Brittsh colonies. Great Britain is only 
following in their footsteps in adopting the 
eight-coupled goods and six-coupled passenger 
locomotives; but there is nothing to be ashamed 
of in following good examples, and in taking up 
locomotive types which other countries have 
proved to be useful and efficient. The pro- 
babilities are all in favour of the multiplication 
in this country of both the locomotive types just 
mentioned. The tendency is one of the most 
prominent features of present day locomotive 
ргасисе in these islands. 


Eight-coupled 
.Goods Engines 
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HE Glasgow Tramway System is one of the 
largest electric systems in Europe. It is a 
municipal enterprise, and the method of traction 
adopted is that of the overhead trolley. The purpose 
of the present article is to describe the mechanical 
features of a remarkable undertaking, not to criticise 
its municipal aspects, or to discuss the respective 
merits and demerits of cable and electricity or of 
trolley and conduit. The track has been Corporation 
property since it was first laid in 1871, but it was 
operated on lease by a company down to 1894, when 
the Corporation took over the working. At that 
time there were 32 miles of double track worked by 
horse-cars. Four years later electric traction was 
adopted experimentally on what is known as the 
Springburn route, a section of about 2} miles of double 
track between the centre of the city and a northern 
suburb. It proved so satisfactory that in January, 
i599, the Town Council resolved to adopt electric 


traction over the whole system. After long and 
careful consideration, and some heated contro- 
versy, the overhead trolley was selected, mainly 


because, owing to the peculiar conditions of one 
ot the leading thoroughfares, conduits could not be 


STATION—VIEW OF 


TRIC TRAMWAYS. 


BOILER HOUSE, 


laid except under great mechanical difficulties and a 
very large expense. The Corporation had already 
an electric generating station for lighting purposes 
but it was decided to have a separate generating 
station for the tramways. Mr. H. F. Parshall was 
called in as consulting engineer, and he advised that 
three-phase current should be used, to be generated 
at 6,500 volts in one main station and converted into 
direct current at 500 volts in five sub-stations. For 
the main power-house he advised the adoption of 
four direct-coupled units—three for regular use and 
one for emergency-- with rotating field generators. 
This is the system which was completed last year, 
and the main features of which we now propose to 
describe. 

And here the writer has to express his in- 
debtedness to Mr. William Clark, Engineer to 
the Tramway Department, and to Mr. Parshall, 
Consulting Engineer, for technical details and 
general assistance. 


MAIN GENERATING STATION. 


The main generating station is at Pinkston, in the 
northern part of the city, on the banks of the Forth 
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THE PINKSTON 


POWER STATION, 


General view of the Engine Room. The Engines in the foreground are those built by Messrs. Musgrave and Sons. 


and Clyde Canal, by which, and also by two lines of 
railway, coal is brought to the very door. The 
ground extends to about 19,000 square yards, and it 
is near the centre of load of the whole system. 

The main building of this central power station 
consists of a framework containing about 1,300 tons 
of steel, made of sufficient strength te carry the roof 
and the travelling cranes, so that the erection of the 
machinery proceeded while the brick walls and 
partitions were in course of erection. The steel 
work contract was carried out by the Riter-Conley 
Manufacturing Company, Pittsburg, U.S., and their 
contract provided for the construction, delivery, and 
erection of the framework,and also the columns,trusses, 
rafters, purlins, lanterns, floor-beams, coal and ash 
bunkers, and the beams and girders for carrying the 
economisers, flues, bunkers, and coal conveyors. The 
material is of the best open-hearth steel. This steel 
framework is clothed with plastic clay brick, and the 
erection of the walls was carried out for the most part 
by the staff of the department. The building is 244 ft. 
long by 200 ft. broad, and the height from the 
basement level to the lowest member of the roof 


girders is 88 ft. The station is divided into three 
sections, viz. : boiler room, 244 ft. by 84 ft. ; engine 
room, 244 ft. by 75 ft.; auxiliary plant room, 244 ft. 
by 4oft. The height of the boiler room from the 
floor level is 7o ft., that of the engine room 64 ft., 
and that of the auxiliary room 52 ft. There are 
two chimney stacks built of brick, with ornamental 
stone and terra-cotta mouldings, and they have an 
internal diameter of 16 ft. The height from the 
ground level is 263 ft. The pedestals of the 
chimneys are octagonal in shape, and are carried to 
a height of 103 ft., above which point the chimneys 
are circular. The width across the base is 5o ft. 


STEAM GENERATORS. 


In the boiler house there are sixteen water-tube 
boilers, supplied by the Babcock and Wilcox 
Company, Glasgow. They are divided into eight 
batteries of two boilers each—four batteries on each 
side of the boiler house. They are of the horizontal 
water-tube type, with straight tubes 18 ft. long 
and 4 in. in diameter, each capable of produc- 
ing 20,000 lbs. of steam per hour, at a working 
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pressure of 160 lbs. per square inch. Each boiler 
is provided with а superheater, with bye-pass, 
cut-out, and regulating valves and pipes ; each has 
a heating surface of 5,137 square feet; and 
the fire-grate is roft. 10in. wide between the furnace 
walls. Each of the sixteen boilers is fitted with a 
mechanical stoker of the Babcock and Wilcox chain 
grate type. This company also supplied the stokers 
and smokeless furnaces, four electric motors for 
them, the driving gear, and other appliances. The 
motors are in the basement of the boiler house, one 
at each end of each shaft, and the two driving shafts 
rua the whole length of the boiler batteries, one on 
each side, under the floor, so that each shaft can, in 
case of emergency, be driven from either end. The 
two main driving-shafts are of forged steel, with a 
diameter of 4 in., and the driving mechanism is so 
arranged that the speed does not exceed 25 revolu- 
tions per minute. The shafts are driven by the 
motors through double reduction spur gears, en- 
closed in dust-proof boxes. The coal is carried from 
outside bunkers into storage bunkers, which are sus- 
pended over the top of the boilers by means of 
mechanical bucket conveyors, to be presently 
described. 

The water for the boilers is taken from the Corpora- 
tion town mains, through two storage tanks placed 
on girders between the two chimneys. These tanks 
are each 25 ft. long by 12 ft. broad by ro ft. deep, and 
their capacity is 18,000 gallons each. The Clay Cross 
Company, Derby, supplied two fuel economisers, each 
capable of dealing with 12,000 gailons of water per 
hour, and to raise its temperature from go to 
100 deg. Fahr. Each battery of boilers is connected 
by a 7-inch steam pipe with ag-inch cross main lead- 
ing into the main header, which is 16 in. in diameter, 
and is in two parts connected by two expansion 
bands. 

This arrangement is for supplving the steam in the 
shortest and most diréct way from the boilers to the 
engines. The pipes from the header into the engines 
are r4in. in diameter for two of the engines, and 
I5 in. in diameter for the other two. "The pipes аге 
overhead, as there is only one row of engines in the 
engine room, and the length of the pipe is short. АП 
the piping is of lap-welded steel, of extra heavy 
sections. There are two steel flues, carried on steel 
girders, one above each row of boilers, on opposite 
sides of the boiler room. Each main flue is 
connected to the boilers by means of uptakes made 
of steel plates. At about the middle of each of 
the main flues they are branched off to the econo- 
misers, which are placed on girders above the main 
Hues. The two branches of each flue enter the 
chimney outside the boiler-room. Each main flue is 
provided with four soot doors, made of 2 in. steel 
plates, each opening being 18 in. wide and 21 in. 
high. The flues were supplied by Messrs. Mechan, THE, PONHSTQON. “PONE SEATON 
of Scotstoun Ironworks. 


Side view of the Musgrave Engines. 


THE AUXILIARY PLANT HOUSE OF THE PINKSTON POWER STATION, 


This view shows the air pumps, circulating pumps, and condensors. 
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PINKSTON POWER STATION. 


COAL CONVEYORS. 


One of the most interesting features at the 
Pinkston Power Station is the admirable labour- 
saving device of the coal conveyors constructed by 
the Mirrlees-Watson Company, Limited, Glasgow. 
From overhead bunkers, each containing 2,400 tons, 
the coal is fed to the boiler fires. These bunkers are 
filled by two gravity chain bucket conveyors, each 
conveyor handling 50 tons of coal per hour, which 
it draws from a bunker just outside the main build- 
ing, this bunker being in turn supplied from six 
railway tracks on two different levels. "The buckets 
of the conveyors are supported on each side by short 
spindles, which pass through the chain on the one 
hand, and enter sockets in cast-steel brackets 
attached to the side of the buckets on the other, 
and are suspended in such a way that the 
loaded or empty bucket retains its proper posi- 
поп by gravity. The motive power is 
plied by powerful four-pole continous current 


sup- 


VIEW 


OF THE ALLIS MAIN ENGINES. 


shunt-wound motors by J. P. Hall and Company 
of Oldham. These motors are connected to a 500- 
volt circuit, and run at a speed of 200 r.p.m. This 
speed is reduced to suit the convevor by a series of 
spur wheels, the last of which is connected up to the 
driving cant-wheels by a common spindle. "These 
driving wheels are of cast steel with ten cants, and 
have steel reinforced teeth projecting from their 
faces at such a pitch as to engage steel rollers 
between the links of each chain, by means of which 
the motive power is transmitted to the conveyor. 
An ingenious form of tilting gear is used for 
emptying the buckets at any point along the line 
'This gear, which can be fixed at any point where it 
is desired to unload, consists of a couple of levers 
with a small roller on the end of each. These rollers 
enter pockets in the bucket side-plates, and the 
continuous motion of the chain gradually tilts the 
buckets upside down to empty them, after which 
they are released and left free to continue their course. 
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ROTARY CONVERTORS, WHITEVALE SUB-STATION. 


This process takes place without interfering with the 
> steady and continuous motion of {һе сопуеуог. The 
tension gear consists of two plummer blocks with a 
screw attachment to pull them along slides in a cast- 
| - iron base. The conveyor chain passes over two cant- 
ч” wheels keyed to a shaft with these plummer blocks as 
ك‎ bearings. In this way the conveyor chain is kept as 
taut as necessary for its proper working. To fill the 
buckets while in motion, there isa revolving box- 
shaped contrivance driven by a spur wheel, which 
engages the moving chain and opens only when the 
bucket is in a position to receive tlie coal, or ash, as 
the case may be. This distributing box is fed bya 
shoot from the side. 

The total length of each conveyor is about 860 ft. 
including a vertical lift of 107 ft. The buckets move 
at a speed of 45 ft. per minute. The whole arrange- 
ment of the boilers, bunkers, shoots, and conveyors 
reduces manual labour to a minimum. The railway 
trucks containing the coal are run into position over 
a series of bunkers, into which they are emptied 
direct. Тһе сопуеуог, passing underneath, is fed by 
the coal passing from the bunkers into the distribut- 
ing box. The tunnel under the bunkers is about 
110 ft. in length ; the buckets pass over guide cant- 
wheels travelling back its extreme length, passing 
around another couple of guide cant-wheels, and 

Great Western Road Pridge, over River Kelvin. rising vertically through a distance of about 33 ft. 
SHOWING CENTRE POLE CONSTRUCTION. to the ground level. The conveyor assumes a 
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horizontal motion for some 215 ft. along the bottom of 
the boiler house. It then rises 74 ft. to the top of 
the building. In traversing the 210 ft. along the top 
of the boiler house the buckets are emptied at various 
points into the coal hoppers over the boilers by 
means of the tilting gear already mentioned. The 
empty buckets descend the other side of the boiler 
house back to the tunnel, where they may once more 
be filled, and thus complete their cycle of operations. 
The coal in the hoppers passes to an automatic 
weighing machine, and thence by a shoot into the 
hoppers of the automatic stokers of the boilers, 
The conveyor is also used for removing the ashes 
from the boilers to railway trucks, to which they pass 
through a shoot in the boiler house wall. 
MAIN ENGINES. 

The main engines, which are in the centre bay of 
the building, consist of four three-cylinder vertical 
compound condensing engines, indicating 4,000 h.p, 
each on normal load. Two of these engines were 
furnished by Musgrave and Sons, of Bolton, Eng- 
land, and two by the Edward P. Allis Company, of 
Milwaukee, U.S. The two Allis engines are of the 
Kevnolds-Corliss type, running at seventy-five revo- 
lutions per minute, with 150 Ibs. steam pressure. The 
chief dimensions are: cylinders, 42 in., 62 in., and 
62 in. diameter by бо in, stroke ; the first and second 
journals measure 22 in. bv 36 in. ; the third and 
fourth, 24 in. by 36 in.; the fifth, 32 in. by 64 in.; and 
the outer bearing, 30 in. by 48 іп. The diameter of 
shaft through fly-wheel and generator is 36 іп. The 
dimensions of the crank-pins are: high pressure, 
12 in. by 12 in. ; first low pressure, 10 in bv 12 in. ; 
second low pressure, 20 in. by 12 іп. The first and 
second low-pressure cranks on each engine are “ drag 
cranks,” the pins being rigidly attached to the crank- 
webs nearest the generator, with a certain amount of 
play in the others. Thisconstruction was adopted both 
for ease in erection and to prevent heating in 
the event of any settlement of the foundations or un- 
even wear of the main bearings. The cylinders are 
furnished with Reynolds-Corliss automatic double- 
ported valve gear, each with two eccentrics, the 
valves being in the cylinder heads. The speed is 
controlled by a special weighted type governor, 
which acts upon both high-pressure and low-pressure 
cylinder gears, Attached to each steam valve wrist- 
plate there is a disconnecting device which enables 
the valve gear of any cylinder to be worked by hand. 
The eccentric straps are lined with babbit metal, 
bored and scraped to fit the sheaves. The eccentric 
sheaves are secured to the shaft by means of adjust- 
able keys, to allow for correct adjustment of position. 
The cross-heads are fitted with babbit metal-faced 
removable and adjustable shoes, turned and scraped 
to fit the bored sides of the vertical frames. The 
cranks are of the counter-balance fan-tail pattern, 
set at an angle of 120 deg. with each other. The shells 
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of the main journal bearings are of cast iron and are 
water jacketed. Thev are lined with babbit metal, ex- 
panded in place, and bored and scraped to fit the shaft, 
with oil channels to eftect an. even distribution of 
oil. There is one top and one bottom shell, with a 
spherical seating ; the lower shell can be removed 
by jacking up the shaft half an inch. The steam 
consumption is 1275 lbs. per indicated horse-power, 
when working at 4,000 horse-power under normal 
conditions. The flv-wheel, which is at the low- 
pressure end of the engines, weighs 236,000 Ibs., has 
a diameter of 24 ft. 4 in, and is built up in sections. 
The rim is in ten parts, each being cast with an arm 
in the centre, and each arm is bolted into the hub 
by three turned bolts, 34 in. diameter, whilst the 
segments of the rim are held together by steel links 
shrunk in at the sides. The section of the rinr is 
rectangular, and measures 201 in. in width and 
26 in. in depth. There is a projection cast on the 
hub next the generator, to which the arms of the 
Field magnet spider аге bolted Бу two fitted 
bolts in each arm. Besides the ordinary speed- 
regulating governor there is an emergency governor 
which cuts off steam completelv in case of need. 
The high-pressure cvlinder is steam jacketed, and 
there is areheater receiver between the high-pressure 
and low-pressure cvlinders, containing live steam 
coils. All the cylinders and steam chests are covered 
with sectional magnesia covering, and lagged with 
Russian iron sheeting. Each engine complete weighs 
about 7oo tons, and, including the generator, occupies 
a floor space of 52 ft. by 24 ft. 
MUSGRAVE ENGINES. 

The two Musgrave engines are in many respects 
similar. Thev are of the vertical inverted, direct- 
acting, three-cylinder, two-stage compound condens- 
ing tvpe, with massive cast-iron А standards and 
Corliss valves. They exert 5,000 h.p. at a maximum, 
or 4,000 h.p. at normal load. The cylinders are: 
high pressure, 42 in. in diameter ; two low pressure, 
each бо in. in diameter; all of 5 ft. stroke. Each 
cvlinder is placed on its own standards, the high- 
pressure at one end, with a single web overhung 
crank, then the two low-pressure, and bevond that 
the fly- wheel and dynamo, driven direct in line with 
the crank-shaft. The steam pressure is 150 lbs., and 
the revolutions 75 per minute, the electrical output 
being 2,300 kilowatts. Тһе total weight is over 
730 tons. The bed-plate is of iron, and is in five 
castings, comprising three main parts and two 
distance pieces—total weight r4o tons. The three 
standards are each in two massive iron castings, the 
heavier side, which carries the slipper guides, weighing 
I9 tons, and the other side 17 tons. The holding- 
down bolts to the standards are six to each, besides 
steady pins. They are 4 in. to 43 in. in diameter. 
The high-pressure crank is single-webbed, the 
other two cranks double-webbed. The crank-shaft is 
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built up, the webs and crank-pins being forced on 
bv hydraulic pressure in the usual мау. The cranks 
are balanced, the balance-weights being solid with 
the webs, each forming a triangular forging of 
steel. The shaft is in two pieces, weighing 52 tons 
and 30 tons respectively, or 82 tons in all. 

The main bcarings are two of 22 in. in diameter 
by 36 in. long ; two of 24 in. in diameter by 36 in. 
long; one of 32 in. in diameter by 64 in. long ; and an 
outer bearing of 3o in. in diameter by 48 in. long. 
The generator and flv-wheel are between the two 
latter bearings. The high-pressure crank-pin is 14 in. 
by 14 in., and the next low-pressure crank-pin is 18 in. 
in diameter by 14 in. long, and the one nearest the 
fly-whecl, 22 in. in diameter by r4 in. long. The 
larger piece of the shaft, carrying the fly-wheel, is 
bored with a 12-in. hole, and the other parts have 
7-in. holes and 8-in. holes. The shaft forgings were 
supplied by Firth and Co., Sheffield, and by John 
Brown and Co., Sheffield. The piston-rods are all 
9 in. in diameter, and the pistons are of stecl, with 
Ramsbottom rings. The pistons work to within ? in. 
of the cvlinder ends, and to this end the piston faces 
and the corresponding cylinder ends have been 
carefully machined. Projections are also cast оп to 
the pistons to fit into the cylinder ports when the 
piston is at the ends of the stroke. "The cvlinders 
are each made up of three castings, of which the 
main part is a plain cylinder ; the steam and exhaust 
passages are in two other castings that form the top 
and bottom. The rubbing surface is all in the 
central casting, but the projecting part of the piston 
enters the top and bottom castings, so as to prevent 
undue clearance. The cross-heads are of forged 
steel, with cast-iron slipper guides апа white-metal 
shoes. The main bearings are also of white metal, 
and have water service throughout. The guides are 
on one frame only. 

The valves are of the Corliss cylindrical type with 
Musgrave trip motion, and are worked by eccentrics 
from the main shaft, the eccentric rods being 
attached to rocking levers carried by cross-pieces on 
the A frames. The valves are double-ported both 
for steam and exhaust, so that a small motion eftects 
the admission and eduction of steam. For normal 
full load the high pressure cut-off is at four-tenths 
of the stroke. There are two centrifugal governors 
bolted to the bed-plate near the high-pressure engine 
standard, driven from the crank shaft by chain 
drive. А larger one, which regulates the cut-oft 
and thus acts as an automatic expansion governor, 1s 
of the centrifugal type, and runs normally at 154 
revolutions per minute. Itis connected to the trip 
motion of all three cylinders by rods, shafts, and 
levers, so that it governs the admission of both high 
and low-pressure engines. The smaller governor is 
an emergency governor, and is run at 200revolutions 
per minute, also by chain drive from the main shaft. 


53 


A reheater or steam receiver is fitted to the side of 
the engine. It consists of a cylinder of boiler plate 
about 3 ft. 6 in. in diameter and 8 ft. long over the 
tube plates, and is similar in design to a surface con- 
denser. Through the 1} in. tubes, steam at boiler 
pressure passes, whilst the exhaust from the high- 
pressure cylinder flows into the cylinder among the 
tubes, and is thus reheated. Passing through the 
centre is a 5 in. pipe, by which steam may be taken 
from the boiler direct to the low-pressure engine, 
and brought down to 50 lbs. pressure to the square 
inch by means of a reducing valve. This acts as a 
bye-pass, so that the engines can be started again 
should they stop on the high-pressure crank centres. 
The high-pressure cylinder is jacketed with steam at 
boiler pressure, but not the other cylinders. The 
fly-wheel is of the ordinary type, and is fitted to the 
generator in the same manner as the Allis Engine. 
It weighs 145 tons, of which go tons are in the rim. 
It is built up in segments with separate arms. The 
boss is keyed on the shaft, and the arms are keyed 
into the boss. The segments of the rim are bolted 
to the arms, and are connected with each other by 
dowels and cotters. The metal is a semi-steel. 


AUXILIARY ENGINES. 


There are two auxiliary. generating engines, sup- 
plied by Duncan Stewart and Co., Ltd., Glasgow. 
They are of the two-cylinder vertical cross com- 
pound type for direct driving 500-kilowatt continuous 
current generators. They are for supplying current 
for driving the auxiliary machines in the station, and 
for running the cars during the night. "These 
engines have a normal load of Soo indicated horse- 
power, but they are capable of working continuously 
at 1,000 indicated horse-power, and for short periods 
at 1,200 indicated horse-power. The cylinders are 
22 in. and 44 in. diameter by 42 in. stroke, the 
normal steam pressure is 150 Ibs. per square inch, 
and the speed ts gorevolutions per minute. The piston- 
rods are 5} in. diameter, the crank pins measure 
6lin.bv7in. The two main bearings are cach 18 in. 
diameter by 36in. long, and the diameter of the crank- 
shaftin the middle is 20in. А hole, 6 in. in diameter, 
runs through the centre of the shaft. The crank- 
webs are of the disc pattern, and are made of cast- 
steel. The bearings are of cast-iron, with magnolia- 
metal strips. Тһе Hy-wheel is 19 ft. in diameter, and 
weighs about 34 tons, 68 per cent. of which is in the 
rim, I5 per cent. in the arms, and the remainder in 
the boss. The rim is made in ten segments, each 
being cast together with one of the arms, The boss 
consists of two flat discs fixed one on each side of 
the arms, secured by fitted bolts, three in each arm. 
The wheel is bound together at the rim by means of 
mild steel dowel plates and cotters. There are two 
governors of the high speed Porter type. The valve 
gear is the ordinary Reynolds-Corliss type, with 


54 


wrist-plate motion. There is a reheating receiver 
between the cylinders, heated with boiler steam. 


EXCITERS. 


For supplying the necessary exciting current for 
the main generators, there are six direct-coupled 
exciter sets. The engines for driving these were 
supplied by W. Н. Allen, Son and Co, Ltd., 
Bedford, and are of their high specd. compound 
enclosed type, with two cranks at 180 deg. Each 
engine can develop rooh.p. when running at a speed 
of 300 revolutions per minute with a boiler pressure 
of 150 lbs. per square inch. The cylinders measure 
II in. and 19 in. diameter, with 8 in. stroke. They 
are cast separately, and each is fitted with one 
piston valve. The cvlinders are self-draining, and 
there is a special arrangement of bush in the bottom 
of the distance piece by which water is prevented 
from finding its way into the trunk. The trunk is 
fitted with two hinged doors at the front, which 
render the working parts easily accessible, The 
whole of the motion work is made of mild Siemens- 
Martin steel, and the cross-hcad pins are of special 
hard, tough steel. The eccentric sheaves are forged 
solid with. the shaft, and have straps of cast stecl 
lined with white metal. The crank-shaft is 4} in. 
diameter, and has an additional large bearing at the 
end to carry the weight of the armature and fly- 
wheel. The main bearings and big ends are all 
lined with white metal, the shells of the bottom half 
of the main bearings being made of cast iron, with 


steel caps. Forced lubrication is employed, the 
oil being pumped to all the bearing surfaces 


by means of a valveless pump actuated from 


one of the eccentrics, 


CONDENSERS. 


The exhaust pipes from the main and auxiliary 
engines are led underneath the engine-room toor 
to the condenscrs. In cases of emergency, when 
running non-condensing, the exhaust can be led to a 
30 in. exhaust pipe. The condensers were supplied 
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by the Mirrlees-Watson. Company, Ltd., Glasgow, 
who also furnished the air pumps. There are 
four large for the main steam units, and one 
smaller one for the auxiliary and exciter engines. 
Each of the former is capable of dealing with 
60,000 lbs. of exhaust steam per hour, and the 
smaller size has a capacity of 24,000 lbs. of steam 
per hour. These condensers are of the “surface” 
type, and have thick cast shells reinforced by a net- 
work of ribs, The tube plates are of rolled brass, 
with solid drawn brass tubes, expanded at o»e еп‹1 
and packed with cotton wick set up with screwed 
ferrules at the other. The larger condensers each 
contain 2,690 tubes, and the smaller one has 1,072. 

Each condenser is provided with a three-throw air 
pump of the Edwards type, driven by a slow-speed 
electric n:otor, which is coupled up direct to the 
crank-shaft. The pumps have 16 in. diameter 
buckets and a stroke of 12 in., the crank-shaft run- 
ning at 150 revolutions per minute. For the auxiliary 
condenser there is a smaller air pump, with II in- 
by то in. buckets, of a similar design to those just 
described. This pump also runs at 150 revolutions 
per minute. The cooling water for each condenser 
is handled by a centrifugal pump, electrically driven, 
supplied by Mavor and Coulson, Ltd., Glasgow, 
Each pump takes its water through a separate pipe, 
from the canal, about 25 yards distant, to which the 
water is returned after passing through the con- 
denser. The pumps are each capable of lifting 
240,000 gallons of water per hour, and of delivering 
the same to the condensers. They are of the double- 
side suction pattern, with the water inlet to the pump 
on both sides of the shell. Each pump is driven 
by its own electric motor, the pump and moter 
being fixed on a common bed-plate. Free access to 
the interior is arranged for without disturbing either 
the suction or discharge pipe joints. The pump 
wings are of bronze, with stcel spindles turned and 
polished all over. The pump for the auxiliary plant 
is similar to the other, but has a smaller capacitv, 
viz., 96,000 gallons of water per hour. 


(To be continued.) 


MILLING MACHINES. 


JOSEPH 


HORNER. 


In this first paper the various classes of Lincoln type machines are discussed and analysed.—ED. 


IH E milling cutter is older than 


lathe and drill, dating from 
the eighteenth century. The 
milling machine as differ- 
entiated from the lathe is 
about eighty-four years old, 
the first one apparently 
having been designed in 1818. The modern prac- 
tice of milling in England is mainly a growth ot 
the last dozen yearsor so. Thisstatement may be 
challenged on superficial grounds, since Lincoln 
millers, and universal and plain machines have 
been familiar during a much longer period. But 
many other and more highly specialised 
machines have been designed during the period 
named, and have invaded the province more 
especially of the planer and shaper. The older 
machines have also been modified in many 
details, by which they have been rendered 
more adaptable to present day requirements. 
They have been greatly improved in respect 
of their feed arrangements, both in regard to 
effecting rapid variations in rates of feeds, and 
in an extension of their range; in the auto- 
matic tripping of movements, in the convenient 
dispositions of handles and hand wheels, and in 
the protection of gears. Lastly, the general 
design has been brought more into accordance 
with the stresses imposed and weak but vital parts 
have been stiffened up, or otherwise supported. 

It is, theretore, a fact that many machines 


any machine tool except the , 


not more than ten years old are practically 
obsolete when brought into competition with 
those which have been designed since. Men 
who are qualified to compare the practice of 
the present with the comparatively recent past 
see а vast growth in the intervening period in 
the department of milling in English shops, 
and realise the probability of greater extensions 
in the near future. 

It is clear that the subject of milling machines 
cannot be treated even in a fairly comprehensive 
manner in two or three articles, and it 15 
intended, therefore, to handle it in a series 
in which the various machines will be classified 
under the broad types into which they appear 
to fall naturally. Under each main type, sub- 
type, or class, the leading details by which it 1s 
specially marked off will receive treatment, and 
the particular classes of work for which it is 
especially adapted will be also noted. 


EARLY DEVELOPMENT OF MILLING MACHINES. 


It is generally known that the milling machine 
is indebted for its early development to the 
requirements of the manufacturers of small 
arms. But the machine in its earliest authentic 
form was not designed for finishing work to 
precise dimensions or to profiles, but merely as 
a preliminary help to the gun-fitters, being used 
simply for roughing down plane surfaces, which 
were aíterwards finished by fine filing. А 
common lathe head and spindle was utilised, 
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driven by wooden cone pulleys, and the arbor 
overhung at the front, while the work table 
was moved beneath it byacrank handle, pinion, 
and rack. The original miller, therefore, was 
a horizontal spindle machine. The first great 
improvement is believed to have been originated 
at the works of Eli Whitney,and it consisted 
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irregular forms to gauge; the building up of 
groups or gangs of mills immediately followed. 
The invention of the sewing machine gave a 
further impetus to milling machine design, as 
again did that of the typewriters later, and 
cycles, whence it passed into the sphere of 
general engineering. 


—— 
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LINCOLN MILLING MACHINE, BY THE PRATT AND WHITNEY CO., HARTFORD, CONN., U.S.A, 


Front View, 


in the simple device of imparting vertical 
movement to the spindle by sliding journal 
boxes at each end of the head, which was fitted 
with adjusting and binding screws. By about 
the year 1850 the machine had come into very 
common use among the American gunmakers, 
and also became utilized for the finishing of 


The earliest milling machines therefore were 
built on the pattern of the lathe, and with 
spindles adjustable vertically, they survive in 
the Lincoln millers. The transition now seems 
obvious from the employment of cutters rotated 
іп a lathe between centres, operating on work 
carried on and traversed beneath by the slide 
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Milling Machines. 


rest to special machines in which the cutter is 
rotated on an arbor operating on work on a 
sliding table. It does not appear that any 
vertical spindle machines were designed for 
many years, nor that any attempt was made 
to impart vertical adjustment to tables, adjust- 
ments being always effected at the spindle 
bearings. 
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that has been copied and manufactured so 
extensively. The screw feed to the table was 
first embodied in the Lincoln miller, previous 
to which a rack feed had been employed. In 
the original machine the return was effected by 
hand. In its main elements the first machine 
much resembled its successors. But it was 
also obviously modelled on pre-existing forms, 


FIG. 2. REAR VIEW OF 


THE LINCOLN MILLING MACHINE. 


The Lincoln miller is the oldest surviving 
form. It was invented by Mr. F. A. Pratt in 
1854. Its popularity is such that the Pratt 
and Whitney Company alone have turned out 
over 5,000 machines of this class, and there 
is none, with the possible exception of the 
universal, and plain machines, of the pillar 
and knee type, invented eleven years later, 


PRATT AND WHITNEY 


LINCOLN MILLER, 


as the Howe and the McFarland, which re- 
sembled it in the fact that the spindle was 
carried in the two uprights of the fast head, the 
far end of the arbor being supported in a 
movable head; and in the form of bed and legs 
of lathe type. But there was no steady bar 
above, connecting the fast and movable heads, 
as there is now in many machines, but inde- 
pendent screws eftected the horizontal adjust- 
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ments, The modern Lincoln miller is often a 
very massive affair, while it contains numerous 
provisions for adjustments, and trips for the 
feeds. 

A Lincoln machine has a horizontal spindle, 
carried by and driven from a vertical head, 
and having its arbor supported at the opposite 
end by an adjustable steady arm. Vertical 
adjustment is imparted to the spindle, the 
height of the table remaining constant. Upon 
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Pratt and Whitney model, containing the waste 
oil tray in which the machine stands. 

The method of driving the spindles of these 
machines is by stepped cones and gears. The 
former runonashaftadjustable insliding bearing 
boxes, which permits of the pinion on the shaft 
gearing with the wheel on the spindle as the 
varying height of thelatterisadjusted. Thefeed 
of the table is by a screw derived from the four- 
stepped cones, and has an automatic stop 


LINCOLN MILLING MACHINE, BY J, 


FIG. 3. 


this type several modified forms or sub-types 
have been constructed. Dimensions modify 
details very considerably. In the large machines 
the weight of the head is counterbalanced by 
weights and chains. The arbor may also be 
supported centrally. | 


THE PRATT AND WHITNEY MILLER. 


A true Lincoln miller is shown in front and 
back views in figs. т and 2. It is the latest 


E. 


REINECKER, CHEMNITZ-GABLENZ, GERMANY. 


capable of adjustment. The footblock or end 
support is adjustable along the bed by screw 
and hand wheel. 

In some Lincoln millers pairs of mitre wheels 
are employed for effecting the vertical adjust- 
ment of the spindle journal boxes, being a device 
similar to that used on planing machines for 
elevating and depressing the cross rail. 

A boss on the elevating screw in some of the 
best machines is divided round to permit of 
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reading to thousandths, or to sixty-fourths of 
an inch. In the Brainard machines the boss or 
dial is a separate fitting, revolving with the 
screw by a spring friction, but adjustable by 
hand, the index finger remaining stationary. 
Another adjustment besides that in the ver- 
is that in a lateral direction 


tical direction 


FIG. 4. 


relatively to the cutter. With this object the 
carriage of the table has a slight range of move- 
ment on the bed, of four inches or thereabouts 
on the smaller machines, effected by hand. 
Another hand adjustment is that of the end 
supporting bracket, to accommodate cutters and 
arbors of different lengths suitable to the work 


LINCOLN TYPE MILLING MACHINE FOR HEAVY DUTY, BY H. 
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in hand. It is moved along over tee slots, or by 
gibbed edges, and is clamped down with bolts. 

The general design of the bed and base of 
these machines is that of the lathe bed type 
ona boxed base, which provides a cupboard. 
Some of the lighter machines are supported on 
spreading legs. The head is frequently cast 


W. WARD AND CO., BIRMINGHAM. 


solid with the bed. Ап oil tray round the bed 
is provided in nearly all the later machines, and 
a good number now have oil receptacles at the 
ends of the table, similar to those at the ends 
of planing machine tables. 

In the example shown in figs. т and 2, the 
spindle bearing and the tail support slide in 
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housings in their uprights. But in very many 
Lincoln machines the bearings are carried in 
heads that slide on the front faces of the up- 
rights, as in figs. 3 to 5, and others. In these 
also the alignment of the spindle bearings with 
the tail support is ensured by a rigid bar connec- 
tion made between the two. The elevating 
mechanism is then contained wholly on the 
head bracket, being above in most instances 


FIG. 5. 


on light machines, below as a rule in the 
heavier, and the slide on the steady bracket has 
to partake of the movement of the former. As 
the arm is fixed above the cutter spindle, it is 
clear of the cutter and the work. 


THE REINECKER MILLER. 
The machines shown in figs. 3 to 5 differ in 
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other details from the standard tvpes of millers. 
In the Reinecker machine, fig. 3, a spur wheel 
on the outer end of the spindle forms the last 
in a train of gears by which the spindle is 
driven. The varying differences in height of 
the spindle head are provided for by a vertical 
splined shaft, which carries a sliding bevel 
wheel coerced by its boss in a sleeve, the latter 
forming a portion of the head. 


LINCOLN MILLER, BY H. ERNAULT, PARIS. 


THE WARD MILLER. 


The Ward machine, fig. 4, is an example of 


a rather unusually heavy miller, for it has a 


table traverse of 6 ft. and a maximum width 
between head and steady of 4 ft. 8 in. It 
occupies a floor space of 14 ft. by 9 ft. 6 in. 
The back gear on the head gives a total power 
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of 27 to т. The bed of the machine is a boxed 
casting, and has bolted to it the two wings which 
carry the head slide, and steady. These uprights 
are adjusted at right angles with the table by 
hand wheels and screws, and the head is ele- 
vated byscrewand bevel wheels, and is balanced. 
The spindle has a back gear from belt, which is 
4 in. wide, of 9 to т, and 27 to т at will, by the 
movement of a lever. The feed of the table is 
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spring опе, and flies out as soon as the foot is 
taken off the lever, thus preventing accident by 
getting the feed and return clutch in at one 
time. The hand wheels give return movement 
of the table by hand, when the feed and return 
clutches are out. The automatic trip to the 
feed motion is arranged to trip out either way 
when the table is running, and 15 instantaneous 
in its action. There are two countershafts, and 


FIG. 6, 


UNIVERSAL MACHINE OF 


HEAVY 


TYPE, BUILT AFTER LINCOLN MODEL. 


J. E. REINECKER, CHEMNITZ-GABLENZ, GERMANY. 


driven bya four-speed cone pulley at the front of 
the machine, and, besides the four changes of 
cone pulley, has reversing motion by lever and 
quick change of feed by lever, a movement of 
which immediately quickens or slows the feed 
3 to т. The foot lever when depressed gives а 
quick return of table through chain gear, which 
has direct communication with the cone pulley. 
The clutch which connects this motion is a 


they are arranged so that the feeds may be 
altered independently of the speeds of spindle, 
or vice versd, thus removing one of the common 
faults of milling machines. The feeds will be 
approximately from ¢ in. to 7j in. per minute. 
In one of the heavy millers by H. W. Ward 
and Co. an automatic vertical feed is imparted 
to the spindle head, and a reversing motion 
permits of the taking of cuts either up or down. 
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THE ERNAULT MILLER. 


The French machine by H. Ernault (fig. 5), 
is driven by a two speeded countershaft. The 
table has an automatic movement to or fro, with 
stops and automatic throw out, and hand adjust- 
ment along the bed. The slide bed is clamped 
securely on the main bed during the automatic 
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traverse. The cutter head is balanced, and ad- 
justed from below, either from the front or side. 
A vernier graduation permits of exact regula- 
tion of the height of the cutter. On the sup- 
porting arm by which the tailstock is controlled 
there is an intermediate steady, adjustable 
lengthwise, and clamped on the arm to aftord 


FIG 7. 


HORIZONTAL SPINDLE MILLING MACHINE, 
ROCHFORD, ILL., U.S.A. 


THE INGERSOLL MILLING MACHINE CO,, 


Milling Machines. 


support close to the cutter. An attachment on 
the arbor permits of milling at an angle, motion 
being transmitted through bevel wheels, The 
spindle drive, it will be noted, is through single 
helical gears, a practice which is adopted to a 
much greater extent on the Continent than with 
ourselves. 

The foregoing represent machines which in 
strictness are designated as Lincoln millers. But 
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FIG, б. HORIZONTAL SPINDLE 


there are others which are so closely related 
thereto, and which are employed on precisely 
the same classes of work that this is the proper 
place in which to notice them. 

We have already seen in fig. 4 the substitu- 
tion of a long bed for a short one, with the 
retention of the spindle head and tail support 
which characterises the Lincoln miller. These 
differentiate it from the planer type, with long 
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bed and cross rail. Some very modified forms 
are illustrated in succeeding illustrations. 


MODIFIED TYPES OF MILLING MACHINES. 
The machine shown in fig. 6 is a much 


modified Lincoln miller by J. E. Reinecker. It 
is provided with a specially long table, having a 
traverse of 6 ft. 6% in., so giving it a marked 
relationship with the planer type, while it is 
rendered universal by the addition of a spiral and 


THE INGERSOLL MILLING MACHINE CO., 
ROCKFORD, ILL., U.S.A, 


dividing head and swivel table. The addition 
of a crane is rendered necessary by the massive 
range of the work that comes within its capacity. 
The table has a longitudinal traverse of 31} in. 
and a vertical movement of 192 Іп. Work of 
70l in. in length can be carried between 
the head and tailstock, and the height of 
centre of the dividing head is 9i in. The 
milling spindle measures 5$ in. diameter by 
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10$ in. in length in the main bearing The 
weight of the machine is close on 9 tons. The 


longitudinal feed of the table per minute ranges 
from } in. to 4} in., and the feeds are indepen- 
dent of the spindle speeds, and may therefore 
be used for any of the speeds of the spindle. 
The Ingersoll machine (hgs. 7 and 8) is a 
horizontal machine ofa combination type. The 
first figure shows it with the outer arbor support 
and housing in place, the second with the 


FIG, Q. DOUBLE HEAD MILLING MACHINE. 
later removed, making of it an open-side 
machine. The spindle head and the tail 
support are elevated simultaneously, or the 
former can be operated separately. The 
driving and feeding mechanism are common 
to Ingersoll machines of the planer type, and 
will be illustrated in connection with those 
types. 

The Lincoln machine, in which the spindles 
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have provision for vertical adjustment, the 
table being fixed in regard to height, is modi- 
fied in two directions, in each of which the 
steady bracket is abandoned, and the spindle is 
sustained wholly by its bearings in the head, 
or else supplementary assistance is afforded 
by an arm or stay which overhangs from the 
head. The first is adopted in duplex, or double 
headed millers, the second in some single spindle 
machines. "These are both interesting because 
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PRATT AND WHITNEY CO., HARTFORD, CONN., U.S.A. 


the two broad designs are repeated in very 
many machines of other types which are 
diverse from the Lincoln in almost all other 
respects. 

OVERHANGING SPINDLE MACHINE. 

The overhanging spindle machine is simply 
the ordinary type from which the steady bracket 
has been removed, leaving the vertical adjust- 
ment to be imparted to the spindle alone. The 
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removal of the steady bracket affords the great 
advantage of permitting the insertion of much 
work for which room could not be found 
between the spindle head and the tail support. 
The open-sided machines, which occur in 
many and varied designs, are, for this reason, 
extremely valuable and popular, not only in 
millers, but in planers. It is clearly also an 
advantage in numerous cases to retain the over- 
hanging arm, make the spindle bearings fast to 
a framing, and impart vertical movement to the 
table. 
THE DOUBLE HEAD MACHINE. 


The type in which the head is duplicated 
on separate uprights, with the work carried 
on a table between the two, is representative 
in its principle of a large and constantly 
growing number of machine tools belonging to 
several of the great groups, milling machines 
included. Its utility is doubled with no extra 
cost tor attendance. It is not, of course, so well 
adapted for broad edge milling of a heavy 
character, because of the absence of support to 
the outer end of the arbor; but it is eminently 
adapted for the milling of edges with end or 
face mills, which forms so large a section of 
work. The double-head machine (fig. 9) is one 
of a type in which two spindle-heads are fitted 
as shown, or one head only and a foot block. It 
weighs over ten tons, and the smallest dimensions 
of table made for it is 8 ft. by 20} in., which is 
driven by a worm and screw rack. It has 
quick return by power, and adjustable automatic 
knock off in either direction of its travel. The 
thrust of the worm is taken by ball-bearing 
collars at each end. The heads are adjusted 
vertically by bevel gears and spined shafts, 
driving to spur wheels, and they can be driven 
together or the left-hand head only. The 
weight of the heads is counterbalanced. The 
front bearing of the spindle measures 5} in. 
diameter by 11 in. in length. Six changes of 
feed are obtainable. 

Though machines of this class have passed 
beyond the dimensions and functions of the 
true Lincoln millers yet they are clearly derived 
therefrom, magnified and modified to render 
them adaptable for very massive work, far 
removed {тот the gun, and sewing machine 
fittings, and work of kindred character, for which 
the Lincoln machines were designed, and are 
still most extensively employed, 
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The second modification just now named in 
which supplementary assistance is afforded to 
the arbor by an arm or stay which overhangs 
from the head occurs in some small machines. 
The design is of interest, because it affords an 
example of an open-side machine which forms a 
connecting link with the pillar and knee or 
column type in respect of the arm support, 
though in its essential form it is a Lincoln 
machine. And here we may observe the broad 
differences between these two main types, 
which probably occur more frequently than all 
other types in the aggregate, deferring a fuller 
account of the pillar and knee machines for 
another article. 


THE PILLAR AND KNEE TYPE. 


The pillar and knee is a type which occurs 
in two main classes, the plain, and the universal; 
the first having rectangular movements only to 
the slides ; the second being provided with a 
swivelling table, dividing heads, and index 
plates and change wheels by which spiral work 
can be done. In this machine the spindle is 
not movable as in the Lincoln miller, but runs 
in fast bearings very much like those of a 
lathe headstock. Vertical adjustments are 
made at the table. 

Unless a machine of this type is properly 
proportioned and rigid it lacks the stability of 
the Lincoln, because the knee, with the table 
overhangs like a cantilever, instead of being 
supported solidly on a bed or base, and because 
the overhanging end of the arbor has in many, 
especially of the older designs, not been 
adequately supported, as that of the Lincoln 
machine is. This overhang has been one of 
the weakest features of the design, and it will 
be interesting to observe the various ways їп 
which support has been afforded to it. The 
two types run one another closely in favour, one 
predominating in certain shops, the other in 
other shops. In general the Lincoln machine 
is better fitted for severe duty, for broad cuts 
and heavy feeds, than the pillar and knee. But 
the latter being open-sided is more handy for 
many classes of work that require rapid manipu- 
lation, and the attendant is better able to get 
all round it. The latter class also have been 
subject to many improvements latterly, not only 
in the matter of general design and bracing, 
but also in feed arrangements. 
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A RESUME OF MACHINE TOOLS, CRANES, AND FOUNDRY 


MATTERS FOR 


NEW MACHINE TOOLS. 


А? one example among others of the growing 

specialisation in English machine tools we 
note a new series of entirely automatic spur- 
gear cutting machines being manufactured by 
C. Birch and Co., of Salford. These are not built 
on the American models but on the general 
design of English Universal machines, in which 
the dividing head travels along a bed, carrying 
the wheel blank on a horizontal axis, the cutter 
rotating on a vertical arbor in a head that slides 
transversely on an extension of the bed. The 
cutter spindle is driven by spiral gearing in 
order to ensure smooth running. Change gears 
are provided for dividing, and other change 
gears for cutter feeds. Six changes of cutter 
speed are obtainable by three-stepped cones and 
two speeds on the countershaft. А micro- 
meter reading to 1.1,000th of an inch is used for 
setting to the depth of tooth. Опе belt drives 
all the movements, and the machines require no 
attendance from start to finish. They are made 
in seven sizes, ranging in capacity from wheels 
of 2ft. to 8ft. diameter, by from 7 in. to roin. 
face respectively, and from 14 in. to 3 in. circular 
pitch. 

The Hendey Machine Company, of Tor- 
rington, Conn., have brought out a new shaper 
with provision for motor driving. The motor 
is bolted to a bracket attached to the rear of the 
pillar, so that it occupies no more room than 
the overhang of the ram does on its return 
stroke. The motor is run at a constant speed, 
changes of speed in the cutting stroke being 
effected by means of two-stepped cone pulleys. 
The motor is of the back-geared type, the back- 


THE MONTH. 


gear shaft being used for driving the cutting 
stroke, and the commutator shaft for the re- 
versing pulley for quick return. 

A striking development of the last year or so 
is the large number of new lathes which have 
been designed for high-speed cutting by broad 
belts, without the use of back-gears. Dean, 
Smith, and Grace, Limited, John Lang and 
Sons, and others have put new lathes of this 
type on the market recently. Many lathes of 
this class are designed specially owing to the 
introduction of the new high-speed steel, and 
they have been very much strengthened and 
stiffened up for the purpose. 


FOUNDRY MATTERS. 

The analysis of pig iron, scrap, coal, coke, 
and limestone for the foundry is becoming a 
specialised profession in the United States. 
There is no doubt that we in England are not 
so much alive to the need of grading castings 
and foundry supplies by chemical analysis as 
American foundries are. This, however, is one 
of the results of the specialisation attained 
there in the stove manufacture, in agricultural 
machinery, in sewing machines, typewriters, 
and other small mechanisms in which so much 
is done in the States, and which renders uniform 
results essential. As firms specialise, exact 
analysis must take the place of rule-of-thumb. 
A noticeable example of specialisation is that of 
the McCormick Harvesting Machine Works, 
which produced 360,000 machines in Igol ; 
280 tons of grey iron are melted daily in its 
foundries. 

The increase in the number of core making 
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30-CWT. 
JESSOP AND APPLEBY, BROS., 


machines is a striking feature in foundry de- 
velopment. The writer knew of such machines 
twenty years ago, but they were home-made 
articles. There are now several kinds manu- 
factured for sale in America and in Germany. 
Plain round cores are turned out from these at 
the rate of 200 ft. or more per hour. 

A statement made a short time since in an 
English journal to the effect that threads are 
cast in gun-metal nuts has been the subject of 
some banter in that journal, and also in an 
American one, on the ground that it would be 
much better and as cheap to let a machinist cut 
the threads. Yet oneof the earliest experiences 
of the writer was the casting of such nuts used 
for sluice valves. An iron screw, well black- 
leaded and warmed, was used, and nuts cast, 
two or three in a row, upon it. They were pro- 
duced in considerable quantities in this way, 
very clean, and much cheaper than a machinist 
could have produced them, the threads being, 
of course, not veé'd, but of square section. 

Oil as a source of gaseous fuel for brass 
melting furnaces does not appear to have been 
so successful in this application as in other 
metallurgical processes. Several manufacturers 


TRAVELLING BLOCK RUNNING OVERHEAD ON А SINGLE GIRDER. 
LTD., LONDON AND LEICESTER, 


have expressed their opinions that the economy 
in fuel cost is lost in premature destruction of 
crucibles. The fact is explained thus: Blast 
is used with oil gas, but seldom with coal and 
coke. Using blast, a cutting flame is thrown 
upon the crucibles, which attacks the graphite, 
and consumes it. The use of solid fuel affords 
a protective glaze to the crucible, which tends 
to its preservation. One firm makes special 
crucibles for gas and oil furnaces. Another has 
taken out gas plants, and installed coke or coal 
burning furnaces. The remedy probably lies 
in ascertaining the best proportions of air to 
gas, and in a better regulation of the blast. 


CRANES. 

Two new designs in electric cranes have just 
been completed by Messrs. Jessop and Appleby 
Brothers, Ltd., of Leicester and London. One 
is a 30 cwt. warehouse crane, comprising novel 
methods of operation. It is constructed for 
service in a railway goods warehouse. The 
frames and jib are built in one piece, in such 
а form as to give great clearance for handling 
bulky packages. The centre column is а steel 
forging stepped into a heavy cast-iron bed 
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plate; the latter is secured 
to a concrete foundation by 
long steel bolts. Hoisting 
and slewing motions are 
taken from a single electric 
motor, which is compound 
wound, and runs continu- 
ously. Hoisting is effected 
by means of friction gearing, 
the driven pulley being 
keyed to the rope drum, 
By an eccentric movement 
of this pulley it сап either 
with its pinion for hoisting, or be thrust 
against a brake block in a vertical direc- 
tion: this last position is assumed naturally 
when the attendant lets go the operating hand 
wheel Slewing is done through a pair of 
reversing friction cones, and a suitable train of 
gearing. It is an exceedingly handy and neat 
type of crane, and has been specially designed 
for the work it has to do. The electric motor is 
better than hand, steam, or water for this par- 
ticular kind of service. 

The second design is a 30 cwt. travelling 
block, running overhead on a single girder. 
This is used for lifting and transporting ice 
blocks in a refrigerating concern. It is fitted 
with hoisting and travelling movements, each 
being effected by a separate electric motor. 
The whole block is built to run upon the lower 
flanges of a rolled steel joist. The motors are 
series wound and reversible, and are coupled to 
their work by means of worm and spur gear. 
The worms and wheels are in oil baths, and 
special attention has been paid to perfect 
lubrication throughout. А good feature is the 
hoisting of the load by means of two barrels 
keyed upon the same shaft; the two separate 
ropes thus depending are attached to a yoke 
beam, so that the load centres are considerably 
further apart than could be arranged with а 
single barrel, whilst, at the same time, the 
travelling block is perfectly balanced. Each 
motor has its reversing controlling switch, 
operated by dependent chains. Current is 
collected from two bare copper leads stretched 
one on each side of the joist. 

Ап extensive installation of the Gantry type 
of wharf crane has been placed in Limekiln 
Dock, London. These, under the name of 
portal cranes, are immensely more common in 
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30-CWT. WAREHOUSE CRANE, BY JESSOP 
AND APPLEBY BROS., LTD., LONDON AND 
LEICESTER. 


German and Belgian ports than they are yet in 
England. The six cranes in question are also 
noticeable by reason of the fact that they are of 
the single motor type, the motor running con- 
stantly. The driving is through the Hollick 
patent friction gear, which the writer first saw 
in use about seven years ago. The belt gear is 
only brought into operation when the crane is 
wanted for service, a simple movement of a 
lever sufficing. The makers (Wimshurst, 
Hollick and Co., Ltd.) consider that it is more 
economical to use but one motor for hoisting 
and slewing, and to let the motor run constantly, 
than to use two motors and run them inter- 
mittently. The motors are shunt wound, and the 
power consumed is but slight when the motor is 
unloaded. 

We note that Messrs. Royce, Ltd., of 
Manchester use roller bearings for crab axles, 
and for the axles of the longitudinal travel- 
ling wheels of their overhead travelling 
cranes. They find that the tractive effort 
per foot ton is brought down very often 
to below 30 165. 
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THE CHOICE OF A SITE—THE TREND OF MODERN PROGRESS—THE CHOICE OF ORES. 


BY 


B. Н. THWAITE, С.Е. 


The author in this article deals briefly with the expansion of the manufacture of iron and stecl 
in Great Britain, our Colonies, and in foreign countries, and gives details of the trend of the 
improvements relating to the economic production of iron and steel.—Eb. 
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THE BIRTH OF RAILWAYS, AND ITS EFFECT ON 
THE IRON TRADE. 


| НЕ full majesty of the 
power of iron as the 
greatest essential of 
modern civilised life 
was one of the con- 
sequents of the intro- 
duction of railroads, 
and it is from the 
date of the initiation 
of the railway era 
that iron. occupied 
the place of supreme importance. England, 
the motherland of railways, and of the means 
of producing steel rails by the Bessemer process, 
occupied for a clear quarter of a century the 
position of Master Manufacturer. Since then 
other and dangerous competitors have entered 
the field, and there are few countriesin Europe 
that do not possess iron and steel-making 
centres. 

We shall realise their respective importance 
and progress by a reference to the graphic 
diagrams, figs. т and 2. These show that the 
order of importance is now, first, the United 
States, with Great Britain and Germany practi- 
cally a tie for the second place, France the third, 
and Belgium the fourth place. Of the other 


European countries probably Austria would take 
the fifth, Russia the sixth, and Spain the seventh 
places. Our own young and vigorous colony, 
Canada will before long occupy a position in the 
list of foremost ironmakers of the world. The 
wonderful prosperity of the United States has 
not been without its effect on our Canadian 
colonists, and at the new ironworks at Cape 
Breton considerable advantage has been taken 
of American experience. 


BELCIUM 


FIG. I. GRAPHIC DIAGRAM, SHOWING THE COM- 
PARATIVE PROGRESS IN THE IRON INDUSTRY 
BETWEEN THE YEARS 1885 AND 1899. 

The angles of inclination show the comparative progress 
of Great Britain, the United States, Germany, France, 
and Belgium. 
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CHOICE OF A SITE. 


The markets open to the ironmasters, Europe 
and America, are certain to be desperately 
fought for, and therefore the question of the 
choice of site to secure the most favourable and 
natural advantages for the economic production 
of iron and steel is as important as the degree 
of efficiency of the process and plant adopted. 

In the early part of last century, the location 
of a blast furnace was determined by proximity 
to the iron ores, or the fuel, or both; but to-day 
other conditions determine the choice of site, 
and it is rare that the condition—proximity 
to the iron ore deposit, determines the position 
of the blast furnace ; indeed, the difficulty of 
rightly determining the site to secure the most 
satisfactory results, becomes yearly more and 
more complex. Who, for instance, a few years 
ago, would have ventured to prophesy that the 
iron and steel works which would obtain the 
superb position of maximum efficiency in output, 
and at a minimum cost of production, could be 
erected at a distance of 8oo miles from its ore 
supply, the distance being made up of railroad 
and lake? And yet this is the position of the 
Pittsburg (U.S.A.) Ironworks. 


THE UNITED STATES AS A COMPETITOR. 


The United States, by the genius of her people 
and assisted by her natural resources, has 
attained by far the highest measure of efficiency 
in the processes and apparatus for converting 
the iron present in iron ore into merchant iron 
and steel, and no country dare be indifferent 
for long to the remarkable competitive strength 
exhibited—the product of the rational and 
efficient processes and methods in general use— 
in that country ; and certainly in any equation 
for determining the rational of a project of steel 
making, the coefficients of the characteristics of 
an up-to-date American works, should be used, 
representing the cost of the various items making 
up the ton of Amerian steel bars, or other 
material, in the stock yard at the works, or at 
the consumers' depot. 

If the measure of the efficiency of any industrial 
system is the progress made, when compared 
with that of other countries, then the graphic 
diagrams given in figs. 1 and 2 show that the 
United States is not only supreme, but if the 
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progress in the output continues in the same 


ratio, the the American furnaces will soon be 
able to satisfy the world’s demand. 
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FIG. 2. DIAGRAM SHOWING COMPARATIVE РКО- 


GRESS OF THE FIVE GREAT IRONMAKING COUNTRIES 
IX THE PRODUCTION OF PIG IRON BETWEEN THE 
YEARS 1885 AND 1800. 


Iron and Steel Manufacture. 


The comparative progress of the five great 
iron making countries made between the years 
1885 and 1899, is shown mathematically aud 
graphically in the diagram appearing on page 70. 
The table given below presents detailed figures 
for the years 1900 and 1901. 


1900. ` IÇOL 


Metric Tons. Metric Tons. 


Belgium 1,018,507 704,270 
France 2,714,208 | 2,400,240 
Сегтапу 8,500,590 | 7,785,587 


Gross Tons. Gross Tons. 


United States 13,789,242 15,878, 354 

Т De 2 Figures not vet 
Great Britain 8,959,691 АК ИЙЕ: 3 
Metric ton = 2,204 Ibs. Gross ton = 2,240 lbs. 


STATEMENT SHOWING THE OUTPUT OF PIG IRON FROM THE BLAST 


FURNACES OF BELGIUM, FRANCE, GERMANY, UNITED STATES, AND 


GREAT BRITAIN, FOR THE YEARS 1900 AND 1901.9 


The remarkable efficiency and economy of 
modern American furnaces in the production of 
iron and steel, challenge a comparison between 
British and American methods and conditions, 
and the following salient figures of comparision 
provide food for very serious reflection. It will 
be noticed that the main factor that differentiates 
between the ore and the blast furnace, and the 
distribution of the pig iron, is really the trans- 
port cost of British railways, and it will be seen 
to be logically inevitable, that at least for over-sea 
competition, any site in Great Britain for a blast 
furnace must be near a seaport that will 
permit cargo-carrying steamers of capacities 
of at least 3,000 tons to be loaded directly on to 
the stock yards of the furnaces. 


FIGURES OF COST OF THE RAW MATERIALS 
—AMERICAN AND BRITISH PRACTICE 
COMPARED. 


For the purpose of comparison it is assumed that the raw materials 
are one hundred miles from the site of the furnace. 


The cost of transport in the United States for 
minerals on the railroads feeding the Steel Trust 
furnaces may be taken at one-sixth of a penny 
per ton per mile. "Therefore, the cost of trans- 


* Kindly supp'ied by the Commercial Department of the Board of 
rade. 


71 


port of 50 per-cent.-ore to produce a ton of 
actual metal over a railroad distance of one 
hundred miles would equal 2s. 934. The trans- 
port cost of the same ore in Great Britain at the 
special railway rate of £d. per ton per mile over 
the same distance of railway, would equal 
145. 7а. The weight of fuel required for reduc- 
tion of the above ore per ton of pig metal, 
transported at the same American rates over 
the same distance, would cost in transport 
IS. 44d. The transport cost of the same weight 
of fuel over British lines at the rates given, and 
for the same distance, would equal 7s. 354. 
One half-ton of limestone required for fluxing 
purposes carried over the American lines at 
the rates mentioned and for the same distance, 
would equal 83d. The same weight of lime- 
stone over the British lines at the rates given 
and for the same distance, would equal 3s. 73d. 
Summarising, the freight cost for one hundred 
miles of transport of materials over America and 
British lines, are as follows: — 


AMERICAN, 


s. d. 
Ore S T hs 8: 97 2 gh 
Fuel ... d Т 7 з І. 
Limestone ET fe — se o 8j 
4 10j 


Transport of the pig-iron produced, 
over the same distance of railroad, 
would equal ... Т " m I 43 

Total freight cost over 100 miles | 4 


from the site of the furnaces...) | 3 
BRITISH. 
s. dl. 
Ore e sas Ms va We. Gp m 
Fuel  ... T om m ie 7 3h 
Limestone ae bue et 3. 74 
25 6! 
Transport of the pig-iron produced, 
over the same distance of railway, 
would equal... s 6 т 3 7 
Total freight cost over 100 miles | y 23 
24 


from the site of the furnaces... ! 


The comparison is not to be considered as 
exactly representative or typical, but merely to 
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show the effect of British transport charges, 
in perhaps an extreme case. 

In the choice of a site for modern iron- 
making works it must always be remembered 
that the weight of the raw materials will gene- 
rally be 3} to т, or 3} tons of raw materials to 
produce 1 ton of pig iron—this, of course, 
assuming that the slag is not convertible into a 
merchantable product. The weight of the raw 
materials may be allocated in percentage form 
as follows:— 


Ore 57°2 per cent. 
Fuel 286 . 4 
Limestone LUX ue. ж 


Although the fuel is only 28:6 per cent., com- 
pared with 57:2 per cent. representing the 
proportion of the ore, these factors must, in 
making comparisons for ship transport purposes, 
be multiplied by the factors representing their 
respective densities. 

The map (fig. 3), illustrates the distribution 
of existing iron and steel making centres, and 
those projected, and shows at a glance that the 
Far East will not offer an undisputed market 
for the Western iron manufacturers. 

FRANCE.—The supremacy of France in the 
iron-making industry, before the Napoleonic 
wars, provided Bonaparte with an unrivalled 
artillery equipment, which permitted him to 
secure the unbroken series of victories that 
made him the master of Europe. 

SPAIN.—Spain, in the days when she could 
claim to be the greatest colonial empire, was 
famous for her iron industry, but in her deca- 
dence she was compelled to allow her splendid 
treasures of pure hematite and magnetic iron 
ores to be almcst entirely worked to feed the 
furnaces of France, Germany, and Great Britain, 
although in more recent years iron and steel 
works had been established in the north and 
south of Spain. 

GrERMANy.—-The controllers of German indus- 
tries, after the war with France, realised that to 
establish. Germany as a great industrial and 
commercial power, involved the creation of an 


icon- making foundation, and although many of- 


the iron-making furnaces of Westphalia were 
in the seventies owned by French capitalists 
they were eventually acquired by the Germans. 
The rate of progress of iron and steel-making in 
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Germany during the last twenty years is only 
second to that of the United States, and, if the 
progress continues in the same progressive 
ratio, Germany may be destined to become the 
second iron-making country of the world. Even 
now she is practically line on line with Great 
Britain, leaving France far away in the rear. 

IrALv.—Although Italy can never hope to 
obtain an important position as an iron-making 
country, her ironmasters at Trieste were the 
frst in Europe to adopt an entirely American 
design in the construction of their blast fur- 
naces. 

AUSTRIA.—Austria has always realised the 
importance of the iron manufacturing industry, 
but her geographical position is, unfortunately, 
too insular, and she is not likely to be a 
formidable competitor in the arena in which 
will be divided the markets for the iron pro- 
ducts of the world. 

IRON-MAKING IN THE  Easr. — Although 
barbarism is succumbing to the  victorious 
progress of civilisation, a triumph that secures 
future demands for iron and steel products— 
several of the Eastern countries that once were 
entirely dependent on foreign iron and steel 
imports have established manufacturing works 
of their own. 

Russia has created several important iron 
and steel-making centres. 

Japan has also established comparatively 
large ironworks at Chikuzen. These works 
when completed, are estimated to be capable of 
producing yearly some 9o,ooo tons of merchant 
steel, half of which will be made in the con- 
verter, and half on the open hearth steel 
furnace. 

This output will involve a supply of native raw 
materials :— 

240,000 tons of ore, 

67,350 tons of limestone, 

375,000 tons of coke and coal, 

70,000 tons of semibituminous coal for 
gas generating purposes, 

3,175 tons of spiegal, 

and 3,158 tons of ferro-manganese, 

CHINA, which is now far more likely to be 
receptive of Western ideas than before the war, 
decided upon the construction of ironworks at 
Hankow some few years back. These works 
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were constructed by a British firm, but the foun- 
dations proved to be treacherous, and it is quite 
probable that these ironworks will be remodelled 
on American lines. China has magnificent iron 
and fuel resources, and, according to one autho- 
rity, Leihtze, Chinese steel was famous even as 


CENTRES OF GREAT BRITAIN, 


early as '.joo years B.C. 
to the finest Swedish. 


It is said to be equa! 


OUR COLON! ES WITH ONE EXCEPTION HAVE FAILED 
TO ESTABLISH IRONWORKS. 


The lesson of civilisation demonstrating the 
importance of the establishment of the iron 
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industry as the basis of other industrial work 
appears, however, to have almost been lost on 
the British Colonies, and with the exception of 
Canada and some isolated works in India of 
comparatively small capacity, there is not a 
single iron-making blast furnace in the whole 
of the dominions of England beyond the seas. 
The Canadian development in the manufacture 
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of iron is, however, one bright spot in the 
sombre history of the want of enterprise in our 
Colonies, and more complete reference will be 
made to this branch of the history of iron 
manufacture. 


NEW ZkEaLAND.—New Zealand, called by 


some “England in the East," is remarkably 
rich in iron deposits, and it contains all the 
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SHOWING THE POSITION OF NEW ZEALAND AND AUSTRALIA AS A CENTRE FOR THE 


PRODUCTION OF IRON IN THE FAR EAST. 


To satisfy the requirements of the countries bordering the Indian Ocean, and North and South Pacific Ocean, 


APPENDIX. 


The quality of the New Zealand coal available is shown by the 


following analysis :— 


Fixed carbon 54 per cent. 


Volatile hydro-carbons .. а "T 34 

Water + ae vá T T IO 

Ash .. T e» ^ as - 2°00 , 
100°00 , 


On the River Mokau in New Zealand, some до miles by water from 
the famous magnetic oxide of iron deposit at Taranaki, there is an out- 
crop seam of coal, 8 ft. thick in the face of the river cliff, where vessels 


can lie actually alongside. 


According to Sir James Hector's analysis, the New Zealand iron sand 


is composed of the following constituents :— 


Oxide of iron 82 per cent. 


Oxide of Titanium CC T 8 
Silica ae АГ СЧ е 8 
Water and loss ни n 2 


The remarkable black iron sand deposit of New Zealand extends for 
about 13 miles along the sea beach of New Plymouth, in the province 
The sea cliffs in the vicinity of this iron sand beach con- 
sist of a combination of siliceous sand and rich magnetic oxide in a tine 


of Taranaki. 


state of physical division. 


It is a remarkable fact that there is an extensive coal bed in practical 
contiguity to the deposit; and limestone containing 88 per cent. of lime 
is to be found in the neighbourhood. 

Some thirty-three years ago an attempt—the first one—was made to 
start iron making in New Zealand. After an expenditure, of a more or 
less irrational character, and involving a loss of some £17,000, the 
works were finally closed down. 

A furnace was erected and run on two occasions, each of three days, 
but the results were not of a character to command success, and should 
not constitute a precedent such as to prevent any future attempts, 
under scientific control and experience. 

The author had the pleasure of meeting Mr. E. M. Smith 
(whose remarkable persistency in his attempts to establish ironworks 
deserves the gratitude of every New Zealander), and also Mr. 
Cadman, a member of the Upper House of Assembly, who has 
associated himself with a determined attempt to give New Zealand 
industries the basis that is justified by the wonderful mineralogical 
resources of the islands, and to provide the colony with her own iron 
and steel works. These two gentlemen have obtained from the 
Government certain harbour privileges, that will permit the establish- 
ment of ironworks under the best conditions to secure economy in first 
cost, and for satisfying local, if not over-sea, requirements. That New 
Zealand is geographically well situated for the satisfaction of over-sea 
demands is clearly shown by the above diagram. 
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mineral requirements to satisfy the equation of 
a perfect commercial success in ironmaking. 
Unfortunately, the inhabitants of New Zealand 
have not realised so far the value of ironmaking 
as the basis of an industrial апа commercial 
success. Nevertheless, attempts are now being 
made to utilise the very valuable deposits of 
iron, both hzmatite and magnetic, that are 
found in this remarkable land. The character 
of the deposits can be realised by reference to 
the preceding footnote. 

AUSTRALIA.—Australia is generously endowed 
with all the mineralogical essentials for the 
establishment of iron and steel works. A 
Government geologist not long ago stated that 
there was in actual sight on one area alone a 
deposit equal to a supply of 13,000,000 tons of 
iron ore, estimated to yield 5,853,000 tons of 
metallic iron. It is to the credit of the New 
South Wales Government that they, at any 
rate, have realised the importance of establishing 
Australian iron and steel works. To provide 
a stimulus this Government not very long ago 
advertised for tenders for the manufacture of 
150,000 tons of steel rails, fish-plates, fish-bolts, 
and spikes, stipulating that the steel rails, etc., 
were to be manufactured in the Colony of New 
South Wales out of ores and the other necessary 
minerals and fuels, the natural products of the 
colony. If ever the Australian Commonwealth 
secures for her iron resources the manufacturing 
essentials to enable them to be utilised for the 
production of iron and steel, one man should 
always be remembered by Australia with gratitude 
—that of the late Mr. Mitchell, who, to the 
author's personal knowledge, spent many years 
attempting to establish Australian iron and steel 
works, and eventually, it is believed, lost his life 
through disappointment in failing to secure the 
necessary financial assistance. | 

It is a significant fact that during the four 
years ending 1896 the Australian Colonies im- 
ported over £76,000,000 worth of manufactured 
iron and steel, of which New South Wales alone 
absorbed £10,000jo00. However, the new 
Commonwealth will probably follow the lines of 
progress laid down by the United States, and that 
a vigorous attempt will now be made to establish 
an iron and steel industry is almost certain. 
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SOUTH ArRICA.—In South Africa iron de- 
posits are to be found, both in Natal. and in the 
Transvaal, and in the near future it is expected 
that ironworks will be established in Natal to 
satisfy that colony, the Cape and the Trans- 
vaal. 

IND1A.—In India there are abundant deposits 
of high-class ore. Every visitor to India has 
heard of the Wootz or Indian steel, the marvel- 
lous purity and character of which is only 
excelled by the finest Swedish. It was this iron 
that permitted the sword-maker of Damascus to 
produce a weapon only rivalled by the blade of 
Toledo. The famous ironworkers of India do 
not confine their operations to swordmaking— 
they have provided abundant evidence in certain 
parts of India of their ability to produce exceed- 
ingly fine examples of forged iron work ; instance 
the marvellous iron pillar of Delhi, consisting ot 
one single pillar of wrought iron so feet long 
and weighing not less than 17 tons. The pro- 
duction of this superb iron structure in the 
absence of steam hammers or hydraulic com- 
pressing machines, is a mystery. A structural 
analysis of the ancient Hindu temples of Elysia, 
provides evidence of the existence of iron beams 
and girders. 

As far north as the Himalaya Mountains and 
in the Punjab and the Madras Presidency, 
magnetic oxide of iron is to be found in 
abundance. Massive hematite and magnetic 
ore, more or less siliceous, is the main constituent 
of an isolated hill forming one of the conspicuous 
features of Chanda. Amongst the other iron 
ore territories are the following: Sambalpur, 
Palamow, and Rewah. 

Several attempts have been made to establish 
iron works in India. The one success is at 
Barakhar, near the East Indian Railway main 
line, some 143 miles north of Calcutta in Bengal. 
Here iron works have been established consist- 
ing of two furnaces—the last one of fairly 
modern construction, and associated with the 
iron works is a well-equipped foundry, the main 
lifting gear being hydraulic, and of Armstrong's 
make. Inthe foundries, which are eventually to 
be extended to produce 25,000 tons of castings 
per annum, iron sleepers, chairs, and pipes for 
sanitary and hydraulic work, are produced. The 
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output capacity from the twofurnaces is estimated 
at 50,000 tons of iron per annum. Alongside 
the works are the collieries, the annual output 
capacity of which is estimated to equal 75,000 
tons of coal. The enterprise has met with a 
well-deserved financial success. 

So far the iron has not in India been con- 
verted into steel by modern processes, but it is 
the intention of the directorate of the Bengal 
Iron Company to extend their works for the 
purpose of producing steel rails, girders, etc. 
The Bengal Ironworks were actually the result 
of a third attempt to establish iron manufactur- 
ing in India. The two original attempts 
proved to be entire disappointments. It is 
not necessary here to refer to the explanation 
of these failures which had more to do with 
the personnel of the supervising staffs than 
with the intrinsic merits of the schemes. 
The future of iron making, and indeed steel 
making, in India promises to be very bright 
—the more so because the Government 
of India, in its wisdom, his adopted a 
policy of low freight railway charges for the 
raw materials and the product, that are only 
exceeded in their reasonableness by the railway 
charges of the United States. The freight 
charges are equivalent to }d. per ton per mile, 
comparable with the figures id. to 1}d. per ton 
per mile їп England, and the rolling stock of 
the Government railways are, from the point of 
efficiency, superior to any railway system in 
Europe. 

Near Hyderabad there are all the conditions 
for the establishment of iron and steel works. 
The ore is remarkably rich, containing 67:29 
per cent. of iron, with a silica content of 4°19, 
and with mere traces of sulphur and phos- 
phorus. Both coal and limestone of excellent 
quality are obtainable .at Singareni. The 
coal is stated to have the following composi- 
tion :— 


68:83 per cent, carbon, 
4°30 per cent. hydrogen, 
'75 per cent. sulphur, 
and 7°72 per cent. ash. 


The distance from Singareni to the coast is 150 
miles along the direct railway communication 
to Panjaim. | 
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The central provinces of India are enriched 
with a very extensive deposit of hematite ore 
of the finest quality, and once the splendid 
Government railways open up Chanda (the 
location of the site) this position will, when all 
is considered, prove an excellent one for the 
establishment of iron and steel works. 


THE QUESTION OF THE FUEL REQUIREMENTS OF 
THE BLAST FURNACE. 


In the most modern American furnaces the 
consumption of coke per ton of iron has been 
reduced to 17 cwts. and this is probably 
the lowest figure so far obtainable. The dis- 
covery that the blast furnace is an ideal motive- 
power producer will, moreover, check any 
tendency to reduce the fuel consumption, 
because in proportion to the fuel fed into the 
furnace is the power available from the gases 
evolved from the turnace mouth, and certainly 
any furnace practice that involves a fuel con- 
sumption equal in weight to the pig produced, 
is as near perfect as may be. 

From the foregoing it will be understood that 
if pig iron is the only product of the blast 
furnace, it will be absolutely necessary to locate 
the furnaces in such positions as will secure the 
delivery of the iron ore to the furnaces at the 
lowest possible cost. This fundamental essential 
where Spanish hematite iron ore is required, 
either means the location of the furnaces near the 
iron mines, or at a position near to a port of ship- 
ment. Fortunately, the shipping rates from 
Spain are even now very low, but with more 
perfect arrangements they may be still further 
lowered. If the Spanish ore supply holds out, 
then the ideal locality for the establishment 
of ironworks in this country is any port between 
Swansea and Newport that will allow the ore to 
be taken from the boat direct and dumped 
down into the storage bunkers near the 
furnaces. 


SOURCE OF ORE SUPPLY AND POSITION 
OF THE BLAST FURNACE. 

It will now be accepted that the geograph- 
ical position of the source of ore supply in 
its relation to the blast furnaces for production 
is the factor of first importance, especially for 
inland carriage. Its importance is modified 


when relating to over-sea transport. And if 
new works are to be established, the factor of 
transport cost of ore is all important. 

The American manufacturers has faced this 
difficulty with characteristic and magnificent 
boldness. The author remembers 
Mr. Carnegie say that on the completion of the 
Pittsburg Bessemer and Lake Erie Railway it 
would be possible to convey the mineral for 
his Duquesne furnaces at a cost of one-seventh 
of a penny per ton per mile, or seven miles for 
one penny. The price actually charged is at 
the rate of a sixth of a penny, and this ton rate 
permits ore to be mined and carried by shell- 
back lake steamers and by rail to Pittsburg, 800 
miles. The cost of a long ton of iron pro- 
duced from this Lake Superior ore is given 
by the late Mr. Jeremiah Head as being 
equalito £1 12s. 54d., made up as tabularly 
specified :— 
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Actual Cost. Per cent. of 


Total Cost. 

Flux limestone, 12 cwt. 4 « a. 

at 3s. .. O I 9i .. 5°51 
Fuel— coke, 7A ene at 

Z8. Сак ve ме 0 5 7 17°21 
Lake Superior iron ore, ~ 

66 per cent. ore, at 

12s. 8d. per ton— 1'66 

tons S e. I I I we 64°96 
Labour ..: E .. 0 2 о 6°16 
Repairs, etc. ... .. 0 2 о 6:16 


IOO'OO 


Áí112 5h .. 

It will be noticed that the actual labour cost - 

is only some 6 per cent. of the total cost, and 
that of the fuel cost is only 17:22 per cent. of 
the total. If the ironmasters in the United 
States can produce pig iron from iron ore, 
taken from a mine to the furnaces, a distance 
of 800 miles over land and lake at the cost given, 
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other entirely new countries, as far as the estab- 
lishment of iron works is concerned, can do the 
same- -that is, of course, assuming that all other 
conditions are equal. These conditions include, 
as prima facie essentials, rail and sea freight 
arrangements on the American plan. 

It has already been shewn that a great part of 
the success of American methods in iron manu- 
facture is directly due to the economic transport 
arrangements, which gives the Americans an 
advantage at their furnaces equivalent to some 
18s. per ton compared with the cost of the iron 
at the Cleveland (Yorkshire) furnaces.* This 
margin should permit the American Steel Trust 
to send iron and steel :;a Baltimore to Liverpool 
or Southampton at less than the margin defined, 
and if the American Steel Trust can secure a 
control of the Atlantic carrying trade, the ocean 
freight will most certainly be reduced to such 
ап extent as to permit the pig iron produced at 
Pittsburg to be stocked in England. 


THE CHOICE OF ORES. 

The trend of blast furnace practice under 
scientific supervision is almost entirely in favour 
of the use of rich in preference to poor ores, 
even when the unit of first cost of the iron is 
less in the former than in the latter. This 
tendency has in Germany produced a curious 
anomaly. Germany imports Spanish and Swe- 
dish ores to the extent of close on three millions 
of tons annually, whilst she exports to Belgium 
and France almost the same amount of German 
low-grade minette ore containing between 30 
and 35 per cent. of metallic iron. 

Where a high furnace output is desired, the 
richer the ore—assuming the fluxation of the 
earthy associate is easily affected—the better, 
and the ironmasters of Westphalia and the 
Rhineland prefer to allow their native low- 
grade ore to be exported to French and Belgian 
low output furnaces, to makiny use of this ore 


? These arrangements will be described by Mr. Thwaite in his second 
Article appearing in the next issue.— Ер. 


Low-grade native ores 
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themselves. Native ores will probably be in 
the near future concentrated up to 60 per cent. 
metallic iron—that is, once the motive power 
from the blast furnace gases is fully available, 
and where the motive power energy produced 


cannot be more lucratively disposed of. The 
following obvious equation will determine 


whether it 15 more economic to use for a given 
metallic weight content native low-grade con- 
centrated ore or imported high grade ore— 
High-grade imporicd ores. 
Cost of concentration ^* Cost of transit. 

A suitable locality, and there are many to 
choose from, will permit Spanish 50 per cent. 
ore to be delivered at the South Wales works at 
a cost of 18s. per ton of metallic iron at a 
furnace dockyard. 

If reliance has to be had on Swedish ог 
Norwegian ores, new conditions have to be 
faced, and a desirable locality for ironworks 
would either be the Cleveland district, or the 
canal between Goole and Leeds. "This latter 
canal, i£ converted into a ship navigable high- 
way to permit steamers of 3,000 tons capacity 
to directly discharge their cargo on to the quays 
of the canal, would, owing to its proximity to 
the Barnsley coalfield, provide admirable 
sites for the establishment of up-to-date iron- 
works. 

England possesses almost unlimited deposits 
of low-grade 25 per cent. to 30 per cent. of iron 
ore, but much of this native ore is, at least 
fifty miles from the centre of the fuel supply, 
and this fact, in the face of the high railway 
rates, precludes the possibility of the utilisation 
of these native ores, even were they are concen- 
trated by modern and electro- magnetic methods. 
But if the British railway companies adopted 
the American freight proportions for mineral 
traffic, it would then be possible to devise ап 
equation of economic co-efficients, that would 
permit [American type of] blast-furnaces to be 
located on our Oxfordshire, Northamptonshire, 
and other low-grade orefields. 
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A Prime Cost System to be of real value should fulfil two conditions. First, it should give to the 
technical man the correct cost of each machine in detail, so as to indicate where economies in manufacture 
may be effected, and to form an accurate basis for estimates ; and, secondly, to the accountant it should 
indicate the gross profits and prove its accuracy by agreeing in its totals with the totals of expenditure 
in the commercial books. The system described in the following article is designed to mect these 


requirements.—E p. 


NY effective system 
of Prime Cost must 
depend largely up- 
on the satisfactory 
results which can 
be obtained in ac- 
tual working. The 
system described by 
the writer in the 
following pages has 
been subjected to 

the test of daily use. It is capable of dealing 

with a case in which time-pay and piecework 

(or other method of payment by results) are 

going on at the same time, and in which stock 


orders for repetition parts suitable for several 


sizes of machine are being put through the 
shop simultaneously with customers’ orders 
which have to be executed one by one according 
to their different requirements. It can also 
take account of outside work on ,erection and 
repair jobs. 

Other systems of prime costing which the 
writer has had occasion to examine have 
presented one or other of the following disad- 
vantages :— 

(1) The labour and material are recorded 
continuously as a whole in books, somewhat 
similar to day books. These check against the 
commercial books and show accurately the 


daily expenditure on prime cost. They also 
enable the gross profit to be found, but 
do not show the prime cost of each individual 
order, which it is most important that we 
should know. This has to be obtained by 
picking the items out perhaps over a record of 
several montlis and adding them up on slips of 
paper—a method which is extremely inaccu- 
rate and misleading. 

(2 The prime cost books are arranged to 
record each order separately, but no provision 
is made for checking against the commercial 
books. Consequently, items get left out, and, 
owing tothe absence of a check, the omissions 
are never discovered and the prime costs appear 
lower than the proper figure. 

(3) No means are provided for letting the 
prime cost clerk know when an order is com- 
plete and the cost account may be closed. He 
has, therefore, to be always running about 
asking questions and very often getting incor- 
rect replies, with the result that his books are 
always in a muddle. 

(4) There is no proper connection between 
the ordering, prime costing, and invoicing, so 
that jobs get sent away and are never invoiced 
unless the customer happens to write about it. 

The above are the principal difficulties which 
the writer has come across in cases where he 
has been asked to examine existing systems. 


~ 
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Difficulties and delays, however, sometimes 
occur which no system can guard against. 
For instance, when special goods are used on a 
job and the invoice for them does not come in 
for two or three weeks, it is impossible for the 
stores clerk to fill in the price of them in his 
к= 
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i 
Order No. F.S........... 
Description :— 


| Examined and found correct 0...0... cece оона ао вооон 
| Received into Stores ..... — оа REPE SOS UNIO 
А 


Cust see Prime Соо аа SAO ee ee Deal vts 


| Remarks :— 


Day Book. Also when disputes arise as to the 
time on outside work the cost account has to 
lie open until the matter is settled. 
ORDER FORMS. 
In order that stock orders for repetition work 
and customers' orders may go on simultaneously 


CUSTOMER'S ORDER. 


Form No. 22. 


Perforation —— Ca ee шу کک‎ СЫ So کے‎ ша کے‎ EM 


article falls below a given limit. 


Sı 


without confusion, it is desirable to have 
separate order forms. Form No. 17 shows the 
form for stock orders, which should be numbered 
consecutively with the letters F.S. (finished 
stores). These orders are made out by the 
storekeeper whenever the stock of the particular 
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ана NSS . Manager 
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UC ИЛЛ eee. Storekeeper. 
Stock Ledget аа eile ER Dey a Vx We ee action S doe Ы 
Мае OE Драме КЫ d es 
о MM EIE Manager. 


Form No. 22 
is ап example of an order for a customer. 
When designing this form it is advisable to 
insert as many particulars as possible in type, 
the blanks being filled in and parts not wanted 
being crossed out. 


DYNAMO ORDER. в 
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The form is divided into three parts by two 
lines of perforations. In the upper slip are 
hlled in the commercial particulars and private 
remarks. The middle slip contains the technical 
details and works’ instructions, and the lower 
slip the particulars for forwarding, &c. When 
the form has been filled up, a press copy of it 
is taken in a book which is kept in the order 
office. It is then divided through the perfora- 
tion, the upper slip going to the manager's 
office. The middle one is pasted in the works 
Order Book, and the lower one handed to 
the forwarding clerk or foreman packer. 

When the work has been examined and 
despatched the lower slips are handed in to the 
manager, who signs them and passes them to 
the costs clerk, who then makes up the costs. 
It has been the writer's custom to go through 
the completed costs once a week, and to endorse 
on these slips the amount at which the work is 
to be invoiced. The slips are then handed to 
the invoice clerk to deal with, so that the 
likelihood of work being sent away without 
being invoiced is very remote. | 


LODGE BOOK. 
Form No, 30 


Thursday 


P d 


Page's Magazine. 


LABOUR. 


For the purpose of ascertaining the total time 
worked by each man daily, the men are provided 
with numbered metal checks. These checks 
are handed to the lodge-keeper as the men enter 
orleave. In some cases a machine is provided 
into which the checks are dropped and which 
automatically records the times. These are then 
entered in the Lodge Book (Form No. 39), 
and the totals for each week are posted trom 
it into the Wage Book (Form No. 44). 

From the Wage Book, the amount of the total 
weekly wage is entered in the Cash Book. 

For the purpose of prime costs, each man is 
provided with a daily time ticket (Form No. 40). 
This he fills up and hands in to the lodge at the 
close of each day when leaving. In the morning, 
before breakfast, it is checked against the lodge 
book to see that the times in each agree, and it 
is further checked and signed by the man's 
foreman. Immediately after breakfast the time 
tickets go to the prime cost clerk, who enters 
them in the Time Book or Time Cards (Form 
No. 41). 
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| WAGE BOOK. 
Form No. 44. 
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Prime Cost. 


Cards or Books.—W'here records take the form 
of separate accounts, such as Form No. 41, in 
which it is impossible to tell what space a 
given account will require, a system of cards is 
preferable to a book, but where records can be 
carried on continuously, books are preferable. 

The cards can be arranged alphabetically, so 
that no index is necessary. 

In case of piecework or other method of 
payment by results, a piece ticket ( Form No. 42) 
is given to the man along with his piece job. 


DAILY TIME TICKET. 
Form No. 40. 


No.. .... 


HOURS. 
| Time andi Time And 
Ee Quarter. | Half. 


| Order No. Description. | 


Ordinary. 


Foreman's бїйпалїшге.................... 
Correct with Lodge Book.......... 


While doing his piecework, which may last 
over several days, and which may have to be put 
on one side occasionally for time jobs, he con- 
tinues to pass in his daily time tickets, marking 
the times spent on piecework with the letters 
P.W. When the piece job is finished, he hands 
the piece ticket in to the foreman, who checks 
and signs it and passes it to the prime cost 
clerk, who enters on it the amounts already paid 
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on account, strikes the balance due to the man, 
which he enters оп the ticket. He then passes it 
to the wages clerk to be entered in the Wage 
Book. 


| PIECE TICKET. 
Form No. 42. 


N allies ыл pac EE 


Order No. Dy. No. 


Price tor the ]об.......................... 
Finished os асаа кыжа 
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Inspected and found coriect............ 3 
Entered in Piece-work Ledgerz............ 
Time Book......esssecseessseerrosossseees 
Wages paid on account 4 


e.. * эзе өг ® е е е 


| Balance &пе......................, Ер" 


Thus the total of the wages on the Time Cards 
(Form No. 41), the Wage Book (Form No. 44), 
and the firm's Cash Book must tally with each 
other—so ensuring that every penny spent in 
wages is accounted for in the prime cost, and 
guarding entirely against mysterious leakages. 

It must be noted here that a// work, whether 
for customers or for the shop, must be recorded, 
permanent order numbers being kept for shop 
jobs. 

Prime Cost Cards. (Forms 46a, 46b, 46c.)— 
These cards should be in three different colours. 
No. 46a contain particulars of time, 46b, out of 
pocket expenses and cost of parts taken from 
finished stores, and 46c, general materials. 


TIME BOOK OR CARD. 
; Form No. 41. 
| NO: ucc hri p UE T Trade diocese sesta X ewe: 
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| Piece Work 
| Balance. 
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Working Oul.—Men working out fill up a 
daily time-ticket the same as if working in the 
shop. On a big job thev should be posted to 
the firm daily, but on small jobs they can be 
sent in weekly. 


' PRIME COST. " 
Form No, 46a 


Page's Magazine. 


Travelling expenses and allowances should be 
entered separately on the Cash Ticket (Form 
No. 72), the amount being entered in a special 
column provided in the Cash Book and posted 
from that on to the Prime Cost Cards. 


| Order Хо..................... Мате.................... Description. ............. 
| Date of Order.... ........... . Date of Completion. ........ — MER eee ones bates e 
(0 Prime Cost Ledger.......... . 
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Day | Metal. Description. Issued. ' Returned, 9 (Day Metal. Description. | Issued. | Returned. 
Book. | | Book. 
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Prime Cost. 


Prime Cost Ledger —(Form No. 49.) This 
should be a book, as the record is a continuous 
one, and should be posted from the totals of the 
Prime Cost Cards. 


CASH ACCOUNT. 


Form No. 72. 
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A Summary Book having similar columns 
(but without the columns for “price,” “ profit,” 
and “ loss") should be posted from the prime 
costs of shop jobs. The totals of the column, 
out of pocket" and "labour" of the Prime 
Cost Ledger and Shop Summary should then 
agree exactly with the corresponding columns 
in the firm's Cash Book, so showing that every 
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quantities by the gross. They are bought 
on a list price, which is subject to a varying 
discount. 

The storekeeper has to keep a stock of these 
in. hand, so that in the receptacle for any given 
size of set screw he may have.set screws 
belonging to lots which have been purchased at 
three or four different times, each time with a 
different discount, so that they have not all cost 
the same. 

In passing them out to the shop he may have 
to hand out a dozen, or perhaps only one. [п 
pricing out in the Stores Day Book, he cannot 
tell which particular lot any particular set screw 
belonged to, nor can he enter a fraction of less 
than half-penny. Consequently, he has to take 
an average price for each size of set screw, 
and the total of his outwards entries will not 
agree exactly with the total of the inwards 
entries in. the firm's Invoice Book, although 
with care it can be made to approximate 
very closely. 

The firm's Invoice Book or Guard Book is 
provided with a special column headed 
“ Materials," and іп this are entered the values 
of all goods purchased for manufacturing pur- 
poses. 

These goods are also entered on the credit 
side of the Stock Ledger Cards (Form No. 332), 
a separate account being opened for each kind 


PRIME COST LEDQER. 
Form No. 49. 


оше о! Р. С. Day Labour. Materials. | d a Total. W Charge. "| Gross ж. poss 
ИР е Е Е : : | К I A dx а. || < т 
| | | BEN | | | | | 


penny of the wages bill has been satisfactorily 
accounted for. 
MATERIALS. 

When we come to deal with materials we 
hnd we cannot obtain the same exact agreement 
between the Prime Cost Books and Com- 
mercial Books that we are able to obtain in the 
case of the labour. 
| To explain this let us take a representative 
item, say set screws. These are bought in 


and size of goods. Articles made in the o 
to stock orders are also received into the stores 
and entered in the Finished Stores Ledger 
Cards (Form No. 33b). 

When a customer's order is passed out, a 
list of quantities of all materials required 
(Form No. 13) is prepared in the drawing 
office, and copies given to the foremen 
concerned, and also a copy to the store- 
keeper. The foremen then go to the 
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storekeeper for the materials they want and 
sign for them in the list of quantities. 

For any additional materials they hand in a 
stores order (Form No. 18a). 

All materials passed out, whether on a list of 
quantities or a stores order (with the exception 


STOCK 


Page's Magazine. 


to be mentioned below) are entered daily in the 
Stores Day Book (Form No. 69). Two of these 
books are kept in use at once, one marked 
“ Monday, Wednesday, Friday," and the other 
“Tuesday, Thursday, Saturday," and they are 
used in the stores and in the prime cost office 
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Prime Cost. 


on alternate days. The materials passed out 
are also entered on the Dr. side of the Stock 
Ledger. 


TIME BOOK. 
Form Now тха. 
STORES ORDER. 


lue I" Ole О 


Stores Day Book 


Stock Ledger T" 
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а large number of materials аге used, the 
quantity of each being very trivial. The 
amount of clerical work involved in entering the 


STORES DAY BOOK. 


Form No. 6. 


Date. Order No. · Description. 


Unbooked Materials.—In some classes of work 


| Quantity. 
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quantities of these materials used on any given 
machine is very considerable, while the value, 
in proportion to the value of the total of other 
material used on the machine, is extremely 
small. 

Under this heading come such things as paint, 
filling, string, solder, rosin, paper, presspahn, 
and so on. | 

The writer, some time ago, devised the plan 
of not booking these into the Prime Costs at all. 
They are booked into a special Stock Ledger 
(Form No 33c) At every stocktaking the 
quantity of unbooked material used in the 
interval is ascertained. 

This is added to the total material as given in 
the Prime Cost Ledger (Form No. 49), and the 
result should then agree very closely with the 
total in the column headed “ Material" in the 
Invoice Book, account being taken, of course, 
of the stock in hand at the commencement and 
end of the period being dealt with. 


Prime 
Costs, 


Stock 


| Rate. Issued. | Returned. | Ledger. | 
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GENERAL AND INTRODUCTORY ARTICLE. 


BY 


D. М. DUNLOP. 


JHE genius of the 
business world of 
to-day is organisa- 
tion, which alone 
ensures complete 
efficiency of the 
whole and of the 
parts. System, the 
motive power of 
organisation, builds 
| | up a business, gives 
it stability ; influence is not only constructive 
but progressive. 

System in a busiress removes obstructions, 
overcomes difficulties, points out weak places in 
the business fabric that want strengthening, 
stops financial leakages and, in fact, enables the 
management to steer the enterprise towards the 
goal of success. 

The rudder is indispensable to navigation, 
whether British, American or German, and so is 
organisation to industrial and commercial success. 

The remarkable progress of America and 
Germany along the path which led to British 
supremacy, viewed with a certain uneasiness by 
the awakened Briton, has given rise to ап 
analysis and comparison of the prevailing busi- 
ness methods of the three rivals for the markets 
of the world. But, like the oracles of old, the 
deductions drawn from the comparisons are 
made to portend for Great Britain every turn 
of fate, from triumph to disaster, according to 
the degree of optimism or pessimism with which 
the inquirer is imbued. 


There is no doubt that England can learn 
much from both America and Germany that 
may be of service to her in keeping abreast of 
the times. But the line of direction followed 
by the nation in its development is the expres- 
sion of the nation's character, therefore any 
radical change of aims and principles is hardly 
to be expected. | 

British manufacturers have a long established 
reputation for excellence and endurance to 
oppose to America’s more dazzling success. 
Time alone will show whether that success 1s 
firmly grounded. To the home critics, who 
would like to see the old country assimilate 
wholesale the industria! methods and organisa- 
tion of the United States of America, we reply 
that America’s success is not due to methods 
alone but to the widely different economic and 
labour conditions which prevail in the New 
World, as well as to the richness of her natural 
resources. 

We will therefore avoid comparisons as much 
as possible, as unprofitable, and merely throw 
out from month to month suggestions for various 
schemes, both tried and untried, which appear 
likely to lead to definite and practical results. 


THE LABOUR QUESTION. 


The burning question of the day in the indus- 
trial world is undoubtedly that of labour, on 
which hinge most of the problems, the solution 
of which spells industrial success and prosperity. 
Therefore, after considering the more general 
aspects of business organisation, every effort 
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will be made to throw light on the relative posi- 
tions of employer and workmen, and to attempt 
to solve the difficulties which bid fair to seriously 
jeopardize the prospects of many of our most 
time-honoured industries. 

Before discussing any business methods in 
detail, it will be well to consider what are 
the main factors of industrial success, judged 
from the point of view of the widest experience, 
and in what relation they stand to the general 
management of workshop and office. 

Excellence as a standard їп workmanship is 
entitled to the first place among the factors by 
reason of its high ethical signification and its 
comparative freedom from the baser incentive 
of self-interest, which is the leading motive of 
most of the other factors of success ; it is equally 
beneficial to workman and employer. In striv- 
ing after excellence there is no fear that the 
moral of the workman will suffer, that the atmo- 
sphere will become stagnant to the suffocation 
of all his nobler principles and thoughts. 

The guilds and livery companies of the 
Middle Ages formed the school in which 
British industry learnt the enduring principles 
which still rule at the present day. The guilds 
jealously guarded the reputation of the craft, 
created a high standard of excellence in work- 
manship, and while not inimical to employers, 
also protected the public. 

The English workman of the Middle Ages 
worked under the ennobling influence of an 
ideal; he could only rise in his craft by virtue 
of the quality of his workmanship; the pass- 
word into the  precincts of success were 
eficiency and thoroughness; as a knight won 
his spurs, Or a doctor prepared his thesis, so the 
master craftsman won his title by a carefully 
executed masterpiece. 

The downfall of the guilds began to loom so 
soon as they allowed themselves to compromise, 
and lost their hold on purity of aim and 
thoroughness of method. 


TRADES UNIONISM. 


The trades unions have now taken the 
place of the guilds, from whose principles, 
however, they deviate entirely ; they seek to 
enlist the sympathies of the public while 
seriously endangering their interests, 

What have the trades unions done for the 
British workman of to-day ? In what way do 


they improve the moral tone of the man or the 
competence of the mechanic? The union-. 
workman has a fixed position in the community, . 
his individuality does not count ; he is the slave 
of limitations and restrictions; his energy and 
output are fixed and the able and the incompe- 
tent stand on the same basis. The principle is 
immoral, it destroys responsibility and free-will. 
The trades unions have, in fact, set up the 
standard of the lowes! instead of the highest 
efficiency. | 

Under the conditions of contract or non- 
unionism, the individual makes his own bargain, 
stands alone, and either rises through his own 
effort and ability or falls through incompetence. 
What does the union give the workman in 
exchange for his independence? It claims to 
give him protection against unscrupulous em- 
ployers, and maintains him during the strikes 
(while funds last), which are inevitably failures. 

We have only to bear in mind the case of the. 
glass industry of South Stafford, which is now 
paying the price of submission to the dictation 
of the trades unions. But for the resolute atti- 
tude of a few of the leading manufacturers in 
throwing over the tyranny of the National 
Society of Flint Glass Makers, as the union 
styles itself, and employing only non-union men, 
the glass industry of the country would be well 
on the road to extinction. The employers had 
drifted into the unenviable position of being 
denied any say in the selection or promotion of 
the workmen in their pay ; the burking of the 
apprentice rule, moreover, debarred them from 
introducing young blood into the workshops, 
and, as though this were not enough, the 
industry was heavily handicapped by the re- 
striction placed by the trades union upon the 
output, by prohibiting any unionist, whatever 
his capabilities, from making more than a fixed 
number of articles in one shift. 

Yet there are few industries in which there is 
a greater demand for hand-skilled labour— 
moulds and machinery are hardly used at all— 
and a quick eye, a deft touch, and rapid judg- 
ment are valuable qualifications which would 
ensure speedy promotion. 

What happens when there isa vacancy in any 
grade in the workshops? Instead of selecting 
a promising skilled hand for promotion, the 
employers must accept from the union the man 
who has been longest on the list of unemployed. 


go 


men in that same grade, and so relieve the union 
from a costly encumbrance. 


AN EFFICIENT AND CAPABLE STAFF. 


A successful firm is not produced by chance, 
but by intelligence persistently applied. The 
first consideration in managing a business or 
factory successfully is to provide for it a brain 
capableof organising consistently and thoroughly 
with full practical and technical knowledge of 
every department and every section of the con- 
cern, and of insisting that every instruction or 
rule once issued should be carried out to the 
letter. | 

Such a manager will deliberately select for 
each department a deputy specially chosen for 
his ability and fitness without respect to any 
other considerations. 

Almost every firm has in its pay a certain 
proportion of men who act as permanent brakes 
or drags on the wheels of progress. Being too 
old.to take up new methods, they set themselves 
squarely across the path of progress, and not 
only refuse to advance themselves but hinder 
others from making headway, offering as their 
argument the fallacy that this is the way the 
work has been done, and that the approved 
methods followed for years are good enough 
now. 

Many men have been connected with the 
business for a life-time, and in their own opinion 
these vears of inefficient service ought to count 
as an equivalent for competency ; they imagine 
they know all that is to be known and are blind 
to all new lights. They should be eliminated. 

Again, how many agents, superintendents and 
foremen have drifíed into their places, instead 
of being selected as pearls of great price on 
account of their sterling merit and fitness. 
Suitable, efficient foremen do not grow along 
the hedgerows ; they are born, not faked. Ап 
apprentice or mechanic who displays the 
necessary budding qualifications for this impor- 
tant and difficult position should be carefully 
watched and trained. 

The manager who will be satisfied with 
nothing short of excellence, whether in organisa- 
tion, in the work of his staff, in the quality of 
the raw material and of the finished product, 
will not fail to obtain it, whether by appreciation 
of the good workman, and encouragement of 
the wiiling, or by elimination of the bad. Let 
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him be inflexible and admit of no elasticity in 
his standard, he is bound to carry his will. 

The responsibility, full and entire, rests with 
the management or head of the establishment, 
whose duty it is not only to organise, but to 
supervise and check. 


WILLING AND PROGRESSIVE WORKMEN. 


As it would be unfair to expect excellence in 
the workman while displaying indifference to 
his well-being, his surroundings must be con- 
sidered in the matters of cleanliness, lighting, 
ventilation, and temperature. And he must be 
encouraged to give his best in effort and good- 
will by any judicious system of appreciation, 
whether on the basis of promotion, bonus, or 
profit-sharing. This will have to be done in 
the face of the trades unions, which must either 
bend or be thrown over. 

What has been done by the British Westing- 
house Company at Manchester by a proper 
display of firmness and determination shows 
that when brought face to face with the alterna- 
tive of losing employment for some thousands 
of men, the trades union is open to com- 
promise. 

The bricklayers began by laying their fixed 
number (about 450) of bricks per man per day, 
but by degrees they were encouraged and 
persuaded to put forth their best energies to 
such good purpose that the daily. total reached 
the amazing average of 1,800 bricks per man 
per day ; needless to say, the remuneration -was 
increased. This triumph over the principles of 
the trades union gives ample food for retlec- 
tion which is beyond the scope of the present 
article. 

Finally, the example of one of the most 
prominent engineering firms in U.S.A. might 
well be followed with respect to their appren- 
tices. Recognising the truth that the apprentice 
makes the mechanic just as the boy makes the 
man, the management is modifying the system 
of apprenticeship. (1) Apprentices of 17 years 
who have had a good common school education 
sign for four years, during which their conduct 
inside and outside the workshop is supervised 
by the firm. The boys are obliged to attend 
night-school for three years, where they learn 
algebra, geometry, and mechanical drawing. 
(2) The apprentice who has attended an ad- 
vanced grammar school or high school, contracts 


Business System and Organisation. | 91 


for three years, and unless he is a good 
draughtsman he must join the night-school for 
. drawing. (3) The apprentices of 21 years of 
age who have graduated in technical schools, 
desiring practical instruction in the workshop, 
sign a two years' agreement. А superintendent 
of apprentices is appointed. 


A MODERN EQUIPMENT OF THE WORKSHOP. 


The next factor of success is economy, which 
calls into play the technical knowledge, practical 
common sense, and resourcefulness of the 
management. 

First it is necessary that the equipment of 
the workshop should be kept abreast of the 
times in practice and plant, and the arrange- 
ment must be so planned as to avoid all un- 
necessary travelling, and to give every facility 
where necessary. The energy will, of course, 
be electrical, for electricity gives а clear gain 


in respect of fuel, floor space, labour, output, : 


hygiene, light ; labour-saving appliances will be 
introduced. Finally, regulations and expedients 
which prevent time and human energy from 
being squandered will be rigidly enforced, 
while remembering, however, that no change 
in system is justified if the object be to benefit 
the employer at the expense of the employed. 

Systems that ensure that the exact time spent by 
each man on a job be accurately recorded and 
approved by the foreman, or that the whole 
time of every workman for the day be regis- 
tered in sections, have much to recommend 
them, not only as a check upon waste, but also 
as a means of estimating the cost of production. 
The manager has a right to the full value of the 
man's time, energy and intelligence in return for 
full pay and fair treatment. Where men are 
contented, better and more satisfactory work is 
obtained. Other economics in respect of buying, 
sales and freight are to be effected by judicious 
management, 


INCREASED OUTPUT, 


Hand in hand with economy comes increased 
oulput as a factor in industrial prosperity. 
Machinery generallv plavs the most important 
part in obtaining this desirable result. The 
dead charges ot a business remain the same 
whether the production be great or small. The 
importance, therefore, of obtaining the maxi- 
mum horse-power-hour from man and machine, 
and the minimum of labour per horse-power- 


hour cannot be over-estimated. The palm must 
be awarded to electricity as the power which 
most rapidly and profitably increases the out- 
put of the workshop. 

This may be called the essential principle of 
American business methods, and it is carried 
out mainly by the practice so tersely dubbed 
scrapping, whose application has been extended 
to labour—machinery, models, and methods. 
It is this system of rapidly superseding ‘good by 
better without counting the cost, which is most 
foreign to our British methods; it is, in fact, 
typical of all that is most characteristic in the 
American people born—one might say—of the 
overflow cf energy, independence, and enter- 
prise of other nations. 

Whether the practice of scrapping will take 
root in the conservative, cautious soil of Great 
Britain, and tlourish there to the same extent 
as in America, is a problem which deserves 
separate consideration ; it requires a skilful 
organisation to maintain a proper balance 
between scrapping and dividends. The finan- 
cial aspect of scrapping involves a proper 
understanding and treatment of the question of 
depreciation. | А 

The whole question of increased output isa 
fertile field for suggestion, and it depends ina 
great measure on organisation or its absence. 


AMERICAN ENTERPRISE IN BUSINESS. 


Enterprise is written large on the history of 
industrial success in America and Germany ; it 
is tempered and held in check by experience in 
Great Britain, often, no doubt, at the expense 
of progress and success. The spirit of enter- 
prise leads the way in the States in every busi- 
ness, and often displays remarkable ingenuity 
in finding new markets and in creating a demand 
for the product of the workshop in new areas. 
American enterprise has thought out numerous 
systems for furthering the success of the adver 
tisement, buying and selling departments, many 
of which are worthy of serious consideration in 
this country. 

It is owing to the enterprise of American 
manufacturers in fulfifing contracts with almost 
incredible rapidity and punctuality, that many 
orders have been lost to this country. In order 
to obtain this result, the works run night and 
day, and well-paid labour, unrestricted in output 
by trades unions, strains every nerve to raise 
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the maximum quantity of work. Specification, 
standardisation, the duplication of parts, and the 
detailed information which accompanies the 
working drawings, all tend to expedite the 
execution of the orders. Finally, the importance 
of a sound policy in the management of the 
,finances in which acumen is wedded to a 
technical knowledge of the industry in question 
is often bitterly realised through its absence and 
the consequent failure of the concern.. 
AN UP-TO-DATE OFFICE SYSTEM. 
Record-keeping in every conceivable form 
and direction is the most powerful adjunct of 
organisation and control for workshop and 
office, and this is best accomplished by means 
of the card system. 
In definition of the card system, we might say 
that it is based upon one or many series of 
“cards, uniform in size, ruled and printed accord- 
ing to the nature of the matter to be indexed, 


and arranged vertically in drawers. The. cards : 


are kept from slipping by an adjustable sliding 
block or follower, and are secured by means 
of a rod, which, when bolted or fastened, 
prevents their removal. Guide cards of 
various colours, having indexed projections, are 
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distributed among the cards to define certain 
sections, while for sub-indexing, cards with 


smaller tabs give various clues alphabetical or | 


numerical. The trays or drawers can be obtained 
singly.or in an infinite variety of combinations, 
in cabinets, to suit the requirements of the busi- 
ness or institute. 

The essence of the whole system is that each 
сага is a movable unit devoted to one name 
onlv; it can be placed in any series at any 
moment according to its special signification, 
without leaving a gap or being considered an 
intruder in its new position, where it can be as 
readily found as before. Consequently, as both 
cards and guides are movable units, the system 
admits of unlimited expansion in every direction, 
without necessitating re-arrangement or re- 
writing. The principle of the card system is so 
simple that it is a wonder it has so long eluded 
the grasp of methodical minds; its working is 
so complex and so far reaching that no bounds 
can be assigned to its utility. 

The card system will play a considerable part 
in the development of business methods, and 
manufacturers who once begin to use it, will 
find its scope ever on the increase. 
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The writer describes in this article the Modern Equipment of a Foundry suitable for a General 
Engineering Establishment emploving about 500 hands. 


the mechanical lifts 
that are required 
vary from 1 cwt. to 
30 tons—a range of 
I to 600. 

In such a foundry 
of moderate size— 
say, for an output 
of 30 tonsa week— 
the metal to be melted and poured in one 
afternoon will vary from 4 tons to 30 tons, 
so that considerable elasticity is required in 
the arrangements for melting and pouring. 
These requirements point to the utility of 
splitting up the equipment of cupolas, cranes, 
and ladles into units of the most convenient 
size for medium weights, but of such a nature 
that two or more units may be combined so 
as to be brought to bear, when needed, on the 
heaviest single castings. In a foundry business 
of sufficient magnitude there may be depart- 
ments for light, medium, and heavy work, and 
the range can be reduced to between 1 and 10; 
but the departments will need to overlap, as 
the tonnage may be principally made up one 
quarter of a year by medium weights, and 
another quarter by very heavy ones. It requires 
a whole twelve months to average the run of 
work. If the splitting up is carried too far, the 
extra convenience for light and medium work is 


made at too much sacrifice of convenience for 
the heavy work, and at too much cost in 
attendance for the average of work. 

The foundry to be described is not for any 
uniform repetition work such as railway chair 
or pipe casting, but is for the whole run of cast- 
ings required in making engineers’ tools and 
ironworks' tools. 

It will be seen by the plan that the main 
building is about 150 ft. long, 50 ft. wide, and 
30 ft. high. Тһе core stoves are at опе end of 
it, and the cupolas in the iniddle of one side. 
There are four cranes; two of them are steam 
travellers overhead, and two are four-ton 
hydraulic cranes swinging through half a circle 
at each end of the shop. The one which is at 
the same end as the core stoves is particularly 
useful late in the afternoon when the stoves 
are charged for the night, this being the 
very time when the travellers are engaged 
in pouring metal, and both these jib cranes 
serve the purpose of covering the floor space 
close up to the end walls, which cannot be 
reached by the hooks of the travellers. 

The two travellers are, one of 25 tons and the 
other of 15 tons lifting power. 

'They are steam cranes with boilers and 
engines, having coupled reversing cylinders 
carried all complete on the crabs. 

The engines will run up to 240 revolutions 
per minute, at which speed the cranes travel 
longitudinally at 160 ft. per minute (for in a 
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OUTSIDE OF FOUNDRY. 


foundry 150 ft. long there is no apparent 
advantage in greater speed than this), and 
transversely at 120 ft. per minute, lifting quick 
gear 36 ft. per minute, and slow gear 12 ft. per 
minute. 

The speed of the engine can, however, be 
varied down to 20 revolutions, and at this 
speed the crane gives as many inches of motion 
per minute as the feet before specified. 

This type of crane cannot be made to reach 
as close to the ends of a building as some other 
types on account of the space occupied by the 
boiler. They bring the crane hooks to about 
то ft. from the ends of the floor. 

It would be extremely wasteful and incon- 
venient to have blind spaces at the ends 
amounting to about 800 square feet, but it is 
no extravagance to have assistant cranes to deal 
with these spaces and to overlap the space 
covered by the travellers as well, for however 
quickly cranes may move, when they are working, 
there must necessarily be periods so occupied 
with one job that they cannot be set at liberty 
for another. А top box may have to be lifted, 
examined underneath, and then put back to its 
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place, all which may occupy half an hour, hence 
speed of movement would not serve for another 
job, and hence multiplying the speed of a crane 
does not answer the same purpose in a foundry 
as multiplying the number of independent hooks. 


REAR SECTION OF FOUNDRY. 


Sideways the hooks come within 4 ft. of the 
walls, and as the cranes are made with their 
overhanging boilers right and left hand, the 
two hooks come within 11 ft. of each other. 
A beam 12 ft. long with a 40 ton hook near its 
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centre and the arms їп the proportion of three 
to five will therefore give а ҷо ton lift from one 
sling. 

Seeing that you can thus combine two cranes 
to givea big lift, it would be a mere encum- 
brance to employ a crane so heavy and powerful 
as to deal with the maximum and very occasional 
lifts by itself. It is much better to spend the 
same money in two lighter and handier cranes, 
when two cranes will travel in parallel lines and 
co-operate when required in a single lift. It is 
better than. multiplying the power of a single 
crane to multiply the number of cranes and gain 
the services of more hooks. 

In this type of crane the reversing engines 
are under the direct control of the crane man 
and give him perfect command of speed, an 
important matter, as to lifting, in drawing a 
pattern out of the sand, and as to travelling and 
racking, in dropping a core into its place. 

Ап equal range of speed and power of control 
is obtainable in hydraulic or electric cranes, but 
the hydraulic principle is not applicable to a 
traveller, and the use of electricity would only 
be economical if the steam engine апа dynamo 
producing it served much more than a pair of 
cranes. 

At first sight ii might be thought that the 
exhaust steam and furnace gases from the 
travelling boiler and engine would be objection- 
able, but this is not so. For the sake of the 
fumes coming from casting and from drying 
moulds, a foundry should be so amply ventilated 
that the vitiated air from the engines does not 
linger and accumulate in the roof, but is cleared 
away along with other gases without making 
the air sensibly worse to breathe than it 
would be without the small contribution of 
gases from the crane boilers. 

It will be seen by the diagram showing the 
building in elevation that there are 27 clerestory 
casements, each 4 ft. square, close under the 
eaves. They open at both sides of the building 
and allow plenty of fresh air to pass through, 
which not only benefits the crane men working 
close under the root, but adds to the comfort and 
health of the moulders on the floor as well. 

The travellers are high enough to pass clear 
over the tops of the jib-cranes and not inter- 
fere with their working. The height. of litt of 
the travellers is 20 ft., which is very necessary 
on account of the length occupied by slings, 
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links, lifting beams, and stirrups. The stirrups 
holding trunnions on top boxes need to be long 
enough to allow,a box about 12 ft. wide to be 
turned over clear of the lifting-beam above it. 

The elevation shows step-ladders outside the 
building at each end by which the crane men 
ascend the doors on the level of the cranes. 

It is a mistake to suppose that in order to get 
the maximum lift to a crane hook it is a point 
to make the roadway as high as possible. It is 
better to keep it fairly low, mounting the crane 
bridge well on the top of the end carriages and 
the crab well above the bridge. This does not 
Occasion any loss of height in the position of 
the chain barrel. 

The crane bridge itself, however, should be 
fish-bellied so that its rails may not be high 
above the seats, because a crane bridge, besides 
supporting the dead weight of the crab and the 
load, hasto withstand the lateral strain of starting, 
all the top weight at arapid speed along the shop, 
and if this point is not kept in mind the br«dge 
girders, after being made amply stiff enough 
vertically, will be found too springy laterally. 

Reverting to the roadway, this is made of 
rolled joists 20 in. by 7} in. rivetted to top and 
bottom plates 12 in. by į in. 

The only disadvantages to set against the 
economy and convenience of the self-contained 
steam traveller are :— 

(1) Thatthe crane man must work some over- 
time to get up steam in the morning and to attend 
to the fire before leaving at night, also to fill his 
coke bunker and water tank in the dinner hour ; 
altogether an average of about two hours per 
day of overtime beyond that worked on the 
floor of the foundry. 

Some people mav think this time enerett 
so it may be well to explain exactly how it 
arises. 

On Monday morning each crane man spends 

in making fires, cleaning away ashes, and 
getting coke up Ae is КТ .. 2 hours. 
For 5 other inornings 3 hour.. | 3} „n 


For 5 noons } hour. (This is speni in aker- 
ing hres, filling tanks, oiling and s i 


glands)... " 2 y 
For 5 mghts } hour e: ich in b. bins: up aid 
wiping down.. А 1l „ 


Every four weeks 6 ities is Seal on Sunday 
in washing out and cleaning the boilers— 
per weck see - гед ee eve 1$ a 


Total, 11 hours, or about 2 hours per day ... 11  , 
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(2) The crane man must work on the crab 
itself so as to have direct control of the revers- 
ing levers and clutch handles, whereas in an 
electric crane, he can be placed in a more 
visible position in a cage suspended below one 
end of the crane bridge. How much of this 
advantage of the suspended position for the 
driver is sentimental and how much it is prac- 
tical is an open question. 

The two cranes together consume about 5 cwt. 
of coke per day. 

The cupolas have shells 5 ft. diameter and 
are 2 ft. 6 in. internal diameter, and about 14 ft. 
high from the tapping hole to the charging 
sill. 

The shells of the cupolas are surrounded by 
air belts each having six tuyeres into its furnace, 
the lower zone of tuyeres being about 2 ft. above 
the bottom. The cross sectional area of the 
belts is 126 square inches, and the area of each 
tuyere is about 20 square inches. There are 
little doors on the outside of the belt with mica 
lenses opposite each tuyere. 

. The working of the furnaces is thus made 

visible, and the tuyeres can be conveniently 
cleared whenever they are obstructed by clinker. 
There is a slagging hole just below the main belt 
to enable the slag to be drawn off, and thus let 
the furnace bottom fill up to the tuyeres with 
molten metal. ' 

Each cupola is blown separately by a positive 
blower. The air passages are made so large as 
to present no sensible obstruction to the blast, 
and if the cupola were quite empty the blower 
would discharge its full volume of air at little 
more than atmospheric pressure ; but when the 
cupola is filled high with a compact burden, the 
blower automatically raises the pressure to what- 
ever point is necessary to force its full volume of 
air through the charge. 

The average pressure through the blow is 
about:21 in. ‘of water column, but when the 
charge gets low, towards the end of the blow, 
the air passes through it so freely that the pres- 
sure automatically falls. With a positive blower 
there is no increase of volume delivered with a 
diminished resistance. An increased volume of 
blast when the charge is low is the contrary of 
a benefit—first, because it is not wanted, and 
secondly, because it would blow a quantity of 
loose coke out of the cupola chimney to be 
wasted, and to blacken every adjacent skylight. 


The two blowers as indicated on the plan are 
at opposite ends of the yard, each one deliver- 
ing a blast through independent pipes direct to 
its cupola. Each cupola melts at a steady rate 
of 44 tons per hour. The two are only used at 
the same time when heavy castings are being 
run. 

Taking the whole weight of coke bought for 
the cupolas against the net weight of fettled 
castings, 4} cwts. of coke is used per ton of 
fettled castings, but only 3 cwt. of coke is used 
per ton of iron melted. This is with average 
blows of 5 tons, but with blows of 1o tons only 
24 cwt. per ton is used, and probably if we 
were blowing throughout the day less than 
2 cwt. per ton would be required. 

The metal stage is strong and spacious; it is 
27 ft. by 14 ft., and ҷо tons of iron and coke for 
discharging during a blow can be readily stacked 
upon it. 

It is served bv an hydraulic lift, with a plat- 
form 6 ft. by 3 ft. 6 in. 
| The hydraulic supply both for this lift and for 
the cranes has a closed circuit. The water is 
mixed with soft soap, and in the winter with 
glycerine. 

The pumps are direct acting, of the Armstrong 
type, with steam cylinders, coupled to a crank 
shaft, 9 in. diameter, 12 in. stroke, with four 
single acting plungers 18 in. diameter. These 
pumps will work with 60 lbs. steam at 9o 
revolutions per minute, and discharge 21 gallons 
of water per minute at 1,200 lbs. pressure. They 
pump into an accumulator of 9 gallons capacity. 
The ram of the accumulator is 6 in. diameter, 
7 ft. stroke, and it is loaded with 16 tons of cast 
iron slabs. 

The accumulator regulates the pumps auto- 
matically. When it rises to the top of its stroke 
it lifts the overweighted end of a chain which 
passes over pulleys into the engine house, and 
is connected at its other end to the lever of a 
steam throttle valve. The valve lever is also 
weighted so that when the outside weight is 
lifted the lever falls and closes the throttle valve 
and the engines and pumps stop. As soon, 
however, as the accumulator begins to fall, the 
overweight outside lifts the throttle valve lever, 
and admits steam to the pumping engine, which 
being coupled and supplied with superheated 
steam, starts readily from any position of its 
stroke. 
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This arrangement acts very satisfactorily, but 
since the steam. pressure is liable to rise to 
go lbs. per square inch, the engines are fitted 
with governors to control them to the desired 
speed, and also to prevent them racing in case 
of the failure of a pipe or valve. 

To prevent the accumulator ram being blown 
out if the automatic gear for stopping the pumps 
should stick, the ram is bored up 16 in. from 
the bottom with a 3 in. hole, and drilled with 
three 4 in. radial holes, which would let all the 
water which the pumps could throw escape 
above the packing of the ram. This simple 
precaution makes it quite impossible that the 
pumps should ever blow the hydraulic ram out 
of its bored guide in the neck of the cylinder, 
and, as the weights are suspended round the 
cylinder, and the bottom weight guided on four 
feathers, no exterior guides are required, and 
the accumulator is perfectly safe from over- 
throw. 

Reverting to the foundry building, there are 
two core stoves, 33 ft. by 12 ft. and 18 ft. by 9 ft., 
at one епа. They are fired by coke, and there 
is also a gas-fired iron stove for small cores. 
The core-makers work in a shed next to the 
stoves outside the foundry proper, but under the 
same roof, and communicating with it through 
an open arch. 

There is also an annexe, 20 ft. by 22 ft., 
thrown out from the foundry proper, but open 
to it, and' in close proximity to the cupolas, in 
which core grates and small castings are made, 
which are run from hand shanks and ladles, 
and do not require the services of a power 
crane. 

In this annexe there are two fixed parallel 
straight edges let into the floor so as to be able 
to strickle a level bed for core grates or open 
sand plates. These straight edges are 12 ft. 
long, 3 ft. deep, and 8 ft. apart. 

Other necessary accessories to a foundry are 
sand stores and sand mixers. These lie in a 
long shed at right angles to the main building, 
and parallel with the main road. They are 
shown on the diagram. 

The red sand and the yellow sand from the 
carts is tipped into a sunk hopper in the yard, 
from which it is elevated by a chain of buckets 
and discharged into its respective bin. 

A movable chute directs the discharge right 
or left into the proper bin. There are three 
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more bins into which the carts can tip direct 
their loads of ganister, sea sand or parting sand, 
charcoal and fire clay. 

The sand sheds are in through communica- 
tion with the foundry, and at the end nearest to 
the foundry and the core-makers there is a 
mechanical mixer and a mechanical riddle. 

At the other end of the sheds, there is a 
drilling machine, a bolt screwing and tapping 
machine, a vice bench and a smith's hearth, all 
for the use of the moulding box fitter, and at 
this end also there is asmall steam engine which 
drives the tools, the sand elevator, the sand 
mill, and the riddle. 

The foundry yard next claims our attention, 
and this occupies nearly as much area of ground 
as the buildings. 

Pig iron and scrap iron is piled here, also 
foundry boxes and foundry weights. Some of 
these boxes and weights are piled under a hand- 
worked travelling crane on a gauntree 80 ft. long 
by 26 ft. wide, and some of them under a jib 
crane of 22 ft. radius, which is stayed from the 
building and swings the full circle. This crane 
can pick up articles at the lower door of the 
foundry and swing them round to the traveller. 
It has a 20 ft. lift. In the yard also, opposite the 
lower foundry door, is a wooden shed 12 ft. by 
24 ft., to shelter the large ladles, and prevent 
them taking up valuable space in the foundry 
when they are out of use, or while they are 
being daubed and dried. Each large ladle has 
a light four-whceled truck specially made for it. 
The ladle, when mounted on its truck, is readily 
pushed by hand out of the foundry into the shed, 
Or vice versá. f 

Most of the yard is plated with strong iron 
plates about 2 in. thick to facilitate the working 
of trucks and wheelbarrows, and lines of these 
plates extend from the upper foundry door the 
whole length of the yard to facilitate the delivery 
of castings, first to the fettling shop and thence 
to the tool shops. 

There is a belt-driven capstan at the end 


of the yard for hauling trucks with heavy 


castings. 

The plant described, dealing with a large 
proportion of boxed castings and a good many 
small light castings such as wheel blanks, cones, 
and pulleys, is equal to about 30 tons per week 
of 53 hours, and it can advantageously tackle a 
single casting up to 30 tons weight. 


BY 


EDWARD E. MATHESON, Assoc.M.Inst.C.E. 


[' may be said that business success depends 

on a good reputation, a well made product, 
moderate price, wise advertising, useful printed 
matter, right men as agents, and where possible, 
a stock. 

There are those who know nothing about 
advertising ; those who think they know all 
about it ; those who do not believe in it ; those 
who have tried it and say it is no good ; those 
who have tried it, and believe in it, because 
thev find it brings business. 

Modern advertising is becoming one of the 
greatest necessities of advanced civilisation in 
all parts of the world, and may be considered 
as an advanced agent, a missionary — sometimes 
in disguise. То supply and create a demand is 
business personified. With the increasing 
number of advertisers and advertisements, the 
impression created by the average announce- 
ment is naturally becoming less permanent; 
therefore always be above the average. Atten- 
tion is really only given to the advertisement 
that by breadth of individualism, speech, and 
type, pictures, or position, will draw the eye 
away from the jungle of claims for publicity, 
and then hold it long enough to preach its 
particular sermon. The view taken of adver- 
tising is often too superficial, and in order to 
master the situation, a careful analysis should 
be made of cause and effect, the within and 
without forces, conditions and character. 

In its varied forms, advertising is of such con- 
siderable importance that certain classes of 
products—in which there is most competition— 
almost entirely depend on constant publicity for 
continued business. 


Advertising may be divided into three 
classes :— 

I. Periodical, in use of space for general 
statements, suited to varying conditions of 
business. 

2. Fixed, consisting of Catalogues, Circular s 
and other printed matter, constant in character, 
and limited only by the amount of paper and 
press work. 

3. Free advertising in its different forms— 
obtained without expense to the advertiser— 
such as the use of the general press, sky-signs 
notice boards, and students’ minds. 


POLICY— DIAGRAM. 


Successful advertising depends upon a settled 
policy as to what to push, when to push, and 
whom to push. Without a clearly defined policy 
it is impossible to make the most of all the 
various forces to be commanded. A business 
without a “ cut and dried" policy is like a ship 
without a rudder, drifting about at the mercy 
of anybody and anything. А policy can be 
arranged by dividing a business into such 
classes of products as may demand different 
media and area, from which it is considered 
most likely business will result. 

The best result is often attained by reducing 
all elements to the simplest form. So inregard to 
advertising, a clear view of the whole to be 
arranged, can be best understood by the ac- 
companying diagram. This consists briefly of 


` the class of business, different products, media, 


and areas; the latter sub-divided again into 
large areas (as counties); special, public to 
be attracted, places, and individuals. This is 
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shown in abstract form by a straight line at the 
side of diagram. The case taken includes three 
different classes of product. Іа ‘each case the 
whole, the part, and the minute division, should 
be arranged in the order of importance for 
probable results, and also for frequency of use 

Such a diagram can be employed to suit the 
requirements of any trade, and can be used— 

(1) To define a policy. 

(2) To correct a policy indifferently arranged. 

(3) To extend a policy happily conceived. 

(4) To reduce a policy prodigally extravagant. 

With all items reduced to lines, a coherent 
and controllable elasticity is produced, possible 
by no other means. With the minimum of 
exertion a policy can be varied to suit new and 
changing demands, and the contraction and 
expansion of altering trade areas and channels. 
АП this— otherwise hopelessly tangled and com- 
plicated—can be clearly defined in a settled 
system, simple and understood. It is of the 
greatest importance to be able to make a com- 
plete map of a business, as it were, seen from 
a balloon. In an actual case, such a diagram 
can be filled out with much more detail, but 
the real sense and value of adaptability can be 
shown by the skeleton illustrated. Depending 
on the business, the advertisement can be made 
general, departmental, or specially relative to 
an individual production. Therelation between 
the actual possible buyer to the special or gene- 
ral medium can be seen at a glance. By such 
diagramatic representation the element of waste 
or overlapping is reduced to a minimum. Ad- 
vertising should be a gradual and careful growth, 
and not insist on endeavouring to obtain unusual 
publicity all at once. 


MEDIA. 


TECHNICAL AND ANNUALS. 


It is essential to understand the value of 
relative importance of the different media to be 
employed. The most important are the tech- 
nical—ordinary and special publications, issued 
weekly and monthly—followed by such media 
for publicity as railway guides, price lists, and 
calendars, as a rule of yearly issue. Included 
in this category are directories, often the most 
elusive and misleading. Great difficulty is 
experienced in discovering their true value, and 
consequently most caution must be exercised in 
selection. 


IOL 


EXHIBITIONS. 

There are often special conditions and cir- 
cumstances relative to exhibition advertising. 
Such considerations as stand, position, space, 
and arrangement, and advertising notices in 
other parts indicating position; also space in 
exhibition catalogue describing products shown, © 
and brief idea of general scope of manufacture. 


DaILy PAPERS. 


The careful use of leading and local dailies— 
the most expensive publications—of guaranteed 
circulation and standing, will on occasions pro- 
mote unusual results. | 

It. is essential to reach different and special 
publics and the greatest number of a special 
class. Considerable difference of opinion 
naturally exists as to the best methods of 
communication. Advertising can be regarded 
as business news of interest and instant im- 
portance. There is little doubt that advertising 
can be made a precise science of endless 
interest, and may be compared to sowing seed, 
the greatest care being exercised in choosing 
the ground. In considering a medium the 
question should be not, Is there money enough ? 
but, What will it cost not to use such a means 
of publicity? The most difficult experiment is 
deciding the worth of those neither best nor 
worse. There are various methods of intro- 
ducing the existence of a product into a parti- 
cular market, and chance of success depends 
more than anything else on choice of media. A 
poor advertisement in a good paper will bring 
better results than a good advertisement in a 
poor paper. Find the medium, attract, then 
hold the situation. Select with great care and 
judgment only such media as wiil be read and 
retained by the special public it is required to 
attract. In choosing a medium, questions per- 
taining to quality, price, and use must be 
decided, and there can be no doubt that the 
best papers attract the cream of the trade in 
any class of business. Different media should 
be taken up as occasion warrants, trying each 
time to do something different and better than 
other advertisers. Always furnish original copy 
to each publication. АП media require 
different treatment, necessitating a versatility 
of style that can at once be turned into a 
new subject and conditions, retaining only the 
concentrated essence of principle of other 
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advertisements. Media can be adopted in 
certain directions and then changed. Ring the 
changes. An alert progressive paper exerts a 
power sufficient to lift advertisers to its level. 
By gradually extending, it becomes possible to 
test different styles and varieties of minds, until 
such a point is reached, when a clear com- 
parison can be made of the relative value of 
different classes of advertising. 

To advertise in media promiscuously and 
spasmodically without regard to public, products, 
circulation, or standing, is money thrown away. 
Advertising is not the spending of money in 
media, but the accomplishment of a definite 
purpose, the experience gained by mistakes 
pointing to insertion in other publications. 
Advertising is preaching to a multitude, the 
media being the pulpits. The success of selec- 
tion hangs on the correct knowledge of those 
who know what they want, and how to get it. 


FREQUENCY. 


The sequence of period in which an advertise- 
ment shall appear, must depend upon the 
relative difference of a full page or part, also 
upon the varying importance of position, con- 
ditions of business, class of product and the 
psychology of the moment. Advertisements 
gain in value directly as the length of period 
over which the insertions have extended. 
Regular and continued occupation is essential ; 
in fact, all spasmodic appearauce should be 
discountenanced ; never stop advertising unless 
a decrease is required in business. 

It isalways well to advertise a little too much 
than not quite enough. 


DESIGN. 

After choice of medium, design is of the first 
importance, depending principally upon size, 
shape, and position of space. Other considera- 
tions are choice of subject and treatment ; in 
regard to white space, class and size of type 
employed, also tone of background. Every- 
thing should be arranged according to the 
value of importance of the main and sub- 
ordinate subjects. For example—the maker's 
name should not attract before the product. 
The question of illustration—and by which 
process reproduced—is an important element, 
somewhat dependent upon the class of paper 
used, and the care exercised in publication. 
With an idea to work upon, the designer should 
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know when to let it rest—waiting for the 
arrival of circumstances and the moment when 
quiet concentrated thought is stimulated to 
instinctively combine into the useful whole, 
ready for executive effort. 


SOURCE OF INSPIRATION. 


There is no excuse for not beginning where 
others finish. To be certain of this requires the 
creation of a special intelligence department, 
and a progressive knowledge of what everyone 
else is doing, obtained by periodically sifting 
all publications that in any way may suggest 
points to the imagination. Germs of thought 
which can gradually grow, ten points from as 
many sources, all merging into a perfect whole. 
All forces which produce and crystalize opinion 
can be wisely employed, and, with talent, the 
genius of others can be utilized to the best 
advantage. The range of source of information 
is practically inexhaustible, and includes the 
whole universe. The heavens, the earth, all 
life—. vegetable and animal, from a rose to an 
oak tree, a beetle toa mammoth. Inspiration can 
be invoked from the past, and drawn back from 
the future. The secret lies in how to manipulate 
and mould the germ oí an idea to the best 
effect, and by what means to illustrate the 
advantages of the product to be adveriised in 
the most effective way. The general aim must 
naturally be for profitable originality —combined 
with a comprehensive and definite end. Let 
facts be arranged to attract new buyers in 
such a striking manner as to continually put а 
premium upon their curiosity. The possibility 
of misunderstanding on the part of the reader 
must be remote ; and a design should include 
what a special public wish to know, and what it 
is most important for them to know. “ ро as 
you would be done by" is of the utmost value 
in advertising. Trouble must be taken with 
others, so that others will trouble in their turn. 
An advertisement must not tax the ignorance of 
the uninitiated, and must also leave something 
for the intelligence of the shrewd. Time, tein- 
per, and character should be carefully studied, 
in order that everything can be edited down 
to suit the education of the average reader. 
All discrepancies should be eliminated, and 
no careless statements made. Meanings that 
plain people cannot interpret should be omitted, 
and experience will direct that simple language 
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is the best. It is live human beings possessing 
feelings and emotions who are to be attracted 
and interested, and a special class exists for 
every business. Readers rarely deliberately 
prospect for an advertisement—this should hunt 
and strike the reader, without waiting to be 
discovered. Dry fact is crystal wine to the 
buyer who contemplates spending money. One 
great difficulty about an advertisement design 
is, that strong points to the Maker appear the 
reverse to the Buyer. It must also be re- 
membered, that life is too short to decipher 
illegible hieroglyphics. 

There should always be something fresh in 
advertising, the rut should be studiously avoided. 
Constantly endeavour to tickle the reader’s 
palate, and to strike the mean between ultra- 
conservatism and over-statement. Many adver- 
tisements say too much, and need well boiling 
down, but the essence must stay. The smaller 
the advertisement the greater the care required. 
It is the after effect that must be looked for, 
and not the immediate return. 

The question of colour—possible in special 
numbers, issued at special times—is well worth 
consideration, and can be used as a decorative 
decoy to design, It is the greatest mistake to 
illustrate an advertisement with a picture of the 
works : those at home who know, are not inter- 
ested, and to those abroad, who are ignorant, it 
conveys nothing.  . 

It is astonishing how much money is wasted 
in unattractive, ill-planned advertisements, which 
should at least be worth filing until the time 
arrives to write for further information. A broad 
policy should be liberal to artists, printers, en- 
gravers, and all others who can further the suc- 
cess of purchased facilities. Quality must come 
before quantity, and reliance put on high stan- 
dards only, and the best talent available for the 
development of an idea. 


SPACE. 

The size of space depends upon the relative 
importance of the particular result in view, and 
is also regulated by the price paid. Naturally, 
the first outside page will make it possible to do 
most justice to a striking design. With smaller 
space, everything depends on position. What 
space to buy, and how to use it, is more impor- 
tant than price, however desirable it may be to 
economise, and in this respect not spending can 
be more expensive than spending. 
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Space should be chosen in media of the 
greatest importance, and circulation should pay 
for the difference in price; small advertise- 
ments inserted frequently and continually, rather 
than large rarely or spasmodically. Space 
cannot pay well if crowded tosuffocation. The 
more white space used, the stronger the con- 
trast of a striking design. Never fill space care- 
lessly-—there is no easier method of wasting 
money—nor pay fancy prices for space when, 
other things being equal, its equivalent can be 
purchased for less. Make certain that space is 
always subservient to the service rendered. 


POSITION. 

The moment of exposure to the eye is often 
regulated by the position of an advertisement. 
There is value in being near weak advertise- 
ments—competitors or otherwise. The prox- 
imity of printed matter, ordinary or of special 
interest—and relative to the advertisement, is 
advantageous. Ordinary considerations include 
the possibilities of position on the outside and 
between the two covers of a publication. 


PAPER. 

With the media, position, and size and space 
determined, paper then regulates, to some extent 
at least, the successful representation of a par- 
ticular design. In the case of catalogues and 
kindred publications, the paper can be selected 
to suit the subject, and be made the servant of 
all conditions pertaining to the best possible 
reproduction of every letter, line, illustration, and 
marginal note. А regular harmonization of all 
elements employed should be the rule in the 
“ get-up" of printed matter—of these, paper is 
one of the most important. The advantage of 
the various qualities of style, size and thickness, 
surfaces and strength, white or tinted, must be 


duly weighed and all the infinite variety of 


cover paper, each time chosen to attract, con- 
vince and charm. 


ILLUSTRATIONS. 


The choice of illustration depends greatly on 
the class of subject to be advertised. When- 
ever possible, actual photographs should always 
be employed in preference to all other pictures. 
Constant change is advisable, as different indi- 
viduals are not always impressed by the same 
illustration. Everyone can understand pictures, 
so important for export business and to those 
far away; apart from this, there is constant 
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interest in facsimile reproductions, Great care 
must be taken in each case to prepare the blocks 
to suit the quality and finish of paper used. In 
regard tothe process of reproduction—given a 


definite result is required—it is best to follow. 


the advice of the best artists and printers. 


TYPE. 

Most advertising literature now being dis- 
tributed broadcast, is lacking in the art of 
typography. The possibilities of type design of 
original and artistic effect are practically un- 
limited, but the average printer does not study 
the opportunities and value of type faces. On 
this account, the decision should not be left 
entirely in his hands. It often occurs that the 
selection of type is poor and quite inadequate 
to do justice to the advertiser's ambition. Either 
buy a special fount of type, or have a drawing 


made and a block prepared illustrating the. 


exact design required. An advertisement means 
little to the compositor, and naturally the 
advertiser is often in a better position to under- 
stand the importance of both type and taste. 
The art of dignified simplicity, attractiveness of 
judicious ornamentation, and the form of display 


can be successfully demonstrated with type - 


carefully chosen. Border ornaments and type 
faces should harmonise in such a manner that 
there will be enough display to bring out the 
strong points of the design. The purpose of 
advertising can be made emphatic by the 
suggestion of a quality so attractive to the taste 
as to result in characteristics impossible to 
formulate and only to be felt. Type is all 


important, as in many publications of high 


standing and extending circulation, space is so 
costly as to curtail the use of ample white space. 
Consequently, there is often a swarm of adver- 
tisements crowding forward to claim the first 
audience. Type should appeal directly on 
entering the vision, and is the kev to the situa- 
tion, a suitable frame to the design picture. An 
advertisement may be pointed in argument, 
solid in fact, symmetrical in expression, but is 
a failure without attractive, original type. | 


Ink, 

Apart from general design and the importance 
of type, different inks can be used with consider- 
able advantage to illustrate the value of separate 
subjects. This is especially the case with 
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permanent printed matter in catalogues and 
circulars, where there may be many sub-divisions 
each requiring special emphasis, only possible 
with coloured inks of varying tint and tone. 

Generally, to succeed, a design should strike 
with audacity, impress with dignity, and con- 
vince with truth. 

Also according to conditions and circum- 
stances, advertising should develop on lines of 
relative expansion :— 

1. Tabloid in the confines of periodicals. 

2. Abstract in the separate sheet. 

3. Expanded in the circular. 

.4. Comprehensive in the catalogue. 


CATALOQUES. 


. There should aiways be some form of con- 
centrated, regular, and definite communication 
in the form of printed matter, between the 
moving spirits of ,organisation and possible 
buyers. 

Although advertising in periodicals naturally 
comes first, that by meansof catalogues, circulars, 
and separate sheets, is by no means less im- 
portant. Asseparate printed matter, it has more 
permanent value, and must be considered from 
the view of detailed usefulness. 

The main points to be considered, are size, 
shape, division, paper, illustrations ; then type, 
ink, white space, index, and code. Important 
for export are weights, prices, cover, colour, 
design, and binding ; each having their place. 
and part in making a complete whole. Useful- 
ness must always come before attraction. А 
beautiful design on an outside cover would be 
small satisfaction to the buyer in India, without 
prices, weights, power to drive, and floor space. 

Success ought to be considered from the user's 
point of view—who does not know—and not 
that of the compiler, who knows ; the special 
public, for whom the catalogue is prepared, 
must always be in the mind of the advertiser. 
It is best to take for granted that a buyer knows 
nothing. The problem to be solved is, how 
can the information about a certain product be 
made so clear and rapidly accessible that the 
possible buyer may find what interests him, 
then understand the description, and decide and 
act in the shortest time possible. 

The great purpose of printed matter is to 
show the class of product sold. "This should 
be conscientious, clear, correct, and complete, 

\ 


Hints on Advertising. 


within the bounds of reasonable brevity—each 
separate point guite distinct. Do not say too 
much about “Self and Co.,” but just enough to 
establish identity, location, special address, and 
class of unit manufactured, capacity and rapidity 
of delivery. Comparative statement showmg 
growth of business and brief history may be 
interesting and effective, more so to those who 
do not know how to buy, and who are far 
distant. A catalogue tells the story of a frm 
and a business, what it is, and what the special 
public should know and use. Whatever the 
size, it should impress by dignity and good 
taste—neither cheap nor unduly expensive, but 
just good. Style and expense must depend 
upon the special condition pertaining to the 
business to be advertised. Itisas easy to waste 
money by not spending enough as by spending 
too much. Nothing marks the badly arranged 
advertising policy more than the continued 
indiscriminate sending of printed matter to 
those who will not be interested in that parti- 
cular product. The various ways and means of 
despatching catalogues must be seriously con- 
sidered—rolled in special wrapper, flat in 
envelope, or open ends, and card cases ; systems 
of fastening, stamps, embossed or adhesive ; 
using the area of envelope to advertise the 
advertisement, etc. 

For a catalogue to be most useful the one 
who knows must turn a sympathetic somersault, 
and deliberately change places with the one who 
does not know. This is most difficult, and is 
worth taking great trouble to achieve. 


FREE ADVERTISING. 


Free, and what may be called special advertis- 
ing, is, of all methods, the most uncertain and 
speculative. There is the value of a special 
poster, notice, or stencil, or work well in view, 
to travel a considerable distance for delivery at 
a point where the public is considerable and 
always passing. The style, size, shape and 
colour of cases, bags, and crates, is sometimes 
considered of importance. Where to erecta sky- 
sign, the position of a notice-board at the works, 
or a name plate on a machine. Such minor 
items as using notepaper headings, the backs of 
all labels, illustrated postcards for receipts, and 
other purposes. Ornaments, useful and attrac- 
tive, can be used as ever-present reminders, such 
as paper-weights, knives, and other ordinary 
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articles. Each should in some way illustrate in 
a simple, straight manner the subject to be ad- 
vertised. More difficult it is to catch the fancy 
of the growing and impressionable minds of 
students, and bring such keen interest in contact 
with a certain process or result of manufacture. 
Photographs of interesting work in progress or 
complete could be sold by photographers on 
condition that name and other brief information 
was Clearly stated. It is even possible that a 
cinematograph might be used to illustrate the 
starting and running under test and working 
conditions of some patent machine or trans- 
mitter of power. 

Whenever possible, arrange to insert descrip- 
tive matter about things and events that should 
be made public. Such copy should be sent to 
as many media as possible and free of all charge. 
Naturally, considerable discrimination must be 
used as to the value of the matter and the media 
to be used. Thereshould always be a well-defined 
object in view, which means a special public to 
be appealed to at a certain time, Successful 
free advertising demands a very compiete know- 
ledge of different media. 


ADVERTISING COURSE. 

In a very extensive business in which а 
number of different products are made de- 
manding diverse media апа frequency of 
appearance, it may be worth while appointing 
a special Advertisement Manager. 

The value of taking up a special training 
course in advertising varies according to the 
class, number, and size of units manufactured. 
A maker of screws requires greater versatility of 
design and all attendant detail, compared to a 
locomotive builder. 

Quite apart from the professional aspect of the 
case, advertisers should be keen students of 
advertising, systematically reading periodicals, 
and losing no opportunity of obtaining new 


ideas. 
HOW TO ADVERTISE PROFITABLY. 


There is more diversification in advertising 
than in most branches of business, essentially 
demanding more complete and varied accom- 
plishments in the advertiser. | 

In planning an advertising campaign the 
value of suggestion must not be forgotten. In 
fact, the effects required must really be pro- 
duced by long-distance hypnotism magnetically 
produced by the force of brevity, of reasonable 
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eloquence and meaning in curt speech. In 
conjunction a subtle mental activity capable of 
influencing the human mind with the force of 
affirmation, argument, colour, and special appeal 
to the imagination. All these characteristics 
must be combined with the ability to success- 
fully solve ordinary business problems. This 
is the true spirit of advertising, only obtained 
by absolutely living heart and soul in a busi- 
ness. 

Good advertising consists in everything from 
matter and medium to method in design and 
type. All аге interdependent, and success de- 
pends upon complete co-ordination. All the 
multiplicity of points required to be considered 
in successful advertising depends on :— 

(1) The class of business. 

(2) The position relative to all other business 

of the same kind. 

(3) The policy to be carried out—combined 
with faith in merit, persistence in appli- 
cation, and courage to maintain. 

The question is, how to get in touch with the 
special public who are possible buyers? Every- 
thing must be simple, there must be no trouble 
for the readers, no doubt anywhere. The sub- 
ject must be capable of forcing the attention of 
the observer to be. And every attempt and 
device must be made to engrave on as many 
minds as possible a definite, positive impression. 
In all advertising, the most striking fact is, that 
those who succeed know why certain things are 
done. Each has a system comprising the 
campaign as a whole—each separate advertise- 
ment used, and each statement in every 
advertisement. Each item is thought out 
according to carefully constructed theories put 
into practice, and is constantly being remodelled 
and sent out again. | 

Business comes in waves. Each class 
occupies a different wave, and a different part 
of a wave. Locomotives came before cotton 
machinery; lathes before locomotives. A 
market is not established by the anxiety to 
sell, but trade is created bya willingness to buy. 
The aim of advertising is to excite, and not to 
satisfy the stimulation given to interest aroused. 
Also active desire must be produced where 
before only existing in a latent condition. 
Such prestige must be created that statements 
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will be accepted without question. Buyers 
will come, but real merit and the exercise of 
diplomacy and tact are necessary to retain 
them. 

In face of competition, no business can be 
expected to succeed without a judicious outlay 
in advertising, which can be so efficacious as 
to make a temporary success of a worthless 
product. То make advertising profitable is not 
so difficult as to make а business profitable 
without it. At the same time, it is not wise to 
expect the first advertisement to bring return; 
readers must become properly acquainted. 
Although in many respects advertising is a 
proved source of profit, competition insists on a 
certain amount of speculation. This demands 
continual experimentation, without which there 
would be no progress. 

The certainty with which a particular effort 
in advertising can be measured, depends to a 
great extent on the business. It seems evident 
that the larger the product unit advertised, the 
more indirect and tortuous the channel con- 
veying the order. It is a truism to state, that 
slow success is preferable to quick failure 
and that the indirect benefits overshadow the 
direct in advertising. As business cannot 
live without advertising, so advertising cannot 
live without business, success really amounting 
to the mastery of mind over mind. The 
manufacturer who considers advertising an 
extravagance must surely be ignorant of the 
meaning of economy. 

The wise advertiser knows that he really 
knows but little; the fool thinks he knows all ; 
as a life is insured, so should a business be 
advertised. | 

Advertising may succeed where luck had 
made a failure. Yet it is everything to know 
what, when, and how ло! to advertise. The 


good advertiser must be engineer, business man, . 


artist, and journalist. 

The engineer to know how to make. 

The business man what to make. 

The artist to know how to speak (in design). 

The journalist what to say. 

In advertising, as in other things, there is the 
greatest value in recognising that difficulties 
exist only to be overcome, and to be used as 
stepping-stones to success. 
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NOTABLE BRITISH 
PAPERS 


Or THE 


MONTH. 


A Monthly Review of the leading papers read before the various Engineering and 
Technical Institutions of Great Britain. 


THE UNSATISFACTORY CONDITION 
OF THE ENGINEER BRANCH 
OF H.M. NAVY. 


O all who are interested in the general 
efficiency of the British Navy, we re- 
commend the perusal of a copy of the Report 
on Memorandum submitted to the First Lord 
of the Admiralty with reference to the present 
unsatisfactory condition of the Engineer branch 
of H.M. Navy. 

This was contributed by Mr. D. B. Morison 
to the North- East Coast Institution of Engineers 
and Shipbuilders, and is published at the price 
of one shilling by Messrs. Andrew Reid and 
Company, Limited, Newcastle-on-Tyne. 


UNDERMANNING. 


The author commences by discussing the 
question of undermanning, contending that the 
engine-room ratings are inadequate in numbers, 
skill and experience. Speaking of the cases of 
H.M.S. Hannibal and Repulse he says:— 


The fleet engineer is in neither case supported bv 
officers of adequate seniority and experience ; the entire 
stiff of engineer officers below the fleet engineer is com- 
posed of voung men, whose experience and importance 
are considered to be so limited that until thev attain six 
years’ sea service they rank with sub-lieutenants and 
mess in the gun-room, where their juvenile surround- 
ings cannot be conducive to their appreciation of the 
serious responsibilities which thev are called upon 
to undertake. 

lí the fleet engineer be 
responsibility for the 


incapacitated, the entire 
engine-room department of 


the first-class battleship Repulse devolves upon six 
youngsters, the eldest of whom із about twenty- 


six, Whilst of the remainder three are about twenty- 
one years of age. It should also be noted that it 


is frequently the case that “direct entry ” or “temporary 
service " assistant engineers see a marine engine for the 
first time when they enter the warship to which thev are 
appointed. There are, of course, several engine-room 
artihcers, but, notwithstanding the fact that they are in 
many cases first class mechanics and admirable all-round 
men, they are not responsible officers. Responsibility, 
and the capacity for bearing it, are the principal factors in 
this question. 


PRESENT WEAKNESSES IN THE ENGINEER BRANCH. 


Speaking of the high standard of excellence 
required of the engineer officer, Mr. Morison 
remarks :— 


If the Admiralty provide complements which the 
engineering profession consider inadequate, even for 
peace requirements, surely they should be of a very high 
standard, and serve to leaven the necessary augmentation 
in time of war. It is ridiculous to suppose that engineer 
officers, skilled artificers, and trained stoker ratings can 
be created like yeomanry. In order to maintain the 
mechanical efficiency of a warship, an engineer officer 
must not only possess technical ability of a very high 
order, and vears of engineering experience, but must 
also be a judicious and capable leader of men. The 
folly of entrusting the control of machinery to those who 
have not received the necessary engineering training is 
made clear by the results of actual experience in the 
United States Navy, as set forth in Admiral Melville's 
report. 

Limitations of space, and the advisability of restricting 
the number of lives at stake upon any one warship, no 
doubt render it expedient to reduce the personnel to 
a minimum, but that minimum must, in each department, 
satisfy the requirements of efficiency, and in no depart. 
ment is the condition so vitally important as in the 
engine-room, otherwise the sole justification for the 
existence of the ship, ie., its fighting. value, may be com- 
pletely destroyed. | 

The prevailing opinion of marine engineers, as disclosed 
by the discussions at the various institutions, is that the 
existing scale of engine-room complements does not 
satisfy the requirements of efficiency, and that in the 
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event of a naval war, grave weaknesses in the engineer 
branch will be revealed to 
nation. 

It is quite conceivable that interior capacity, or in- 
sutficiency of numbers, in the ranks of the engineer 
othcers, might render the mightiest warship in the Navy 
absolutely impotent at a critical juncture, and thereby so 
seriously disturb the adiniral's рап of action as to turn 
the balance of chances against him. There can be по 
possible justification for a policy that fails to restrict 
the possibility of such a national catastrophe to a 
minimum, 


INTERVIEW WITH THE FIRST LORD OF THE 
ADMIRALTY. 


Commenting upon the interview with Lord 
Selborne, the author goes on to say :— 


Why the Admiralty should in this matter so persistently 
disregard human nature and experience is almost beyond 
comprehension. An explanation тау lie in the fact that 
the executive officers in command, having no practical 
engineering experience whatever, cannot picture an 
engine-room in the stress of battle. Their connection 
with the engine department is now limited to its inspec- 
tion lor cleanliness, and their experience of breakdowns 
is associated with slowing down, stopping, or returning 
to port for repairs, whilst their knowledge of panics is 


contined to the evidence at courts-martial after fatal 
explosions. 
The hideous possibilities of the engine-room and 


stokehold, during a naval engagement, are fortunately 
perhaps a sealed book to them and to the public, 
vet all сап be foreseen with approximate accuracy 
by engineers. Panic will inevitably produce disaster, 
and if the stokcholds be manned with a large 
percentage of practically raw recruits, as they neces- 
sarily must be under existing regulations, the chances of 
panics occurring will undoubtedlv be far from remote. It 
is at the critical times when explosions or derangements 
of machinery upset the normal routine of working, and 
create nervous strain, that the dangers attending the 
presence of imperfectly trained and disciplined men will 
be demonstrated. It is also at such moments that the 
safety of the ship may absolutely depend upon the 
presence of engineer officers possessing not only 
technical ability, mature experience, and ready resource, 
but in addition, that class of cool courage which inspires 
confidence in all around them, and whose rank and 
authority command unquestioning obedience. 

What then,isthe reason for the failure of the Admiralty 
to frankly recognise the true position ? Is it that the 
executive officers who rule the Navy have failed to keep 
pace with the phenomenal advance of engineering science 
in relation to naval power, and are therefore unable to 
differentiate between the engine-driver of long ago and 
the professional expert of to-day? Or is it that these very 
senior aud conservative officers of the predominating 
branch realise only too well the rapidly increasing value 
and importance of the engineer, and fear the threatened 
menace to their hitherto unchallenged supremacy, and 
to the honours and privileges at present monopolised by 
the branch to which long association, training, and habit 
have naturally directed their warmest sympathies ? 


the Admiralty and the 
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REMARKS OF COLONEL DENNY, M.P. 


In the verbatim interview with Lord Selborne, 
the remarks of Colonel Denny, M.P., are very 
refreshing, and are worth quoting :— 


I do not propose to enter into any arguments why vou 
do not get the men ; it is sufficient that your lordship does 
not get the men, and will not get them upon the present 
conditions. Whether the Admiralty desire to get them 
is another matter, but the conditions offered by the Navy 
to engineers are not such as to tempt them to come to 
you in preference to the Mercantile Marine. Their rank 
is not recognised, they are looked upon tacitlv as an 
inferior class of men, and their status is ignored. The 
result of all that is, when you come to the country for 
men you do not get them. I know that recruiting has 
been established in large towns, and on our own account, 
in our own works, our men have been strongly urged to 
join His Majesty's Navy, but the result of the attempt has 
been total failure. I think any person with any know- 
ledge of the Admiralty conditions will admit that the 
supply of men tor the engine-room is totally inadequate, 


Altogether a most useful and timely volume, 
and one that should be handled by every 
marine engineer. 


THE NAVY AND THE ENGINEER. 


R. CARLYON BELLAIRS, ina very tren- 

chant reply to the above, contributed to 

the Monthly Review for June, wishes to “guard the 

naval engineers from the discredit of ill-advised 

agitation nominally undertaken on their behalf.” 
One or two extracts are very interesting :— 


It is desirable to state here that a most misleading 
diagram has been widely circulated by the North-East 
Coast Institution of Engineers and Shipbuilders. The 
diagram gives the growth of the number of engineer 
officers since 1882, and the aggregate indicated horse- 
power of the ships of the Royal Navy. Itis characteristic 
of the bad faith with which an agitation from without the 
Navy has been conducted that all mention of the artificers 
is omitted from the diagram. Оп taking the trouble to 
plot the growth of this important branch on to the 
diagram, I found it exactly to correspond with the 
increase of horse-power. It must not be supposed from 
the fact that the matter is dealt with here that I should 
attribute to any sensible man, acting їп good faith, the 
belief that those who drive engines must increase in 
number as the engines increase in power. The whole 
history of invention is against such an absurd idea. 1 
could wish indeed that this were.the worst of the 
erroneous statements which have been disseminated in 
the course of an agitation for forcing the hands of the 
Admiralty on questions of discipline апа organisation 
which are exceedingly dangerous for civilians to meddle 
with. It has been several times insinuated that service 
in the engine-rooms of the Royal Navy is unpopular, and 
that discipline is not good. — Assertions by irresponsible 
outside critics are worthless unless substantiated by facts. 
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What аге the facts? Service in the engine-room is so 
popular that a higher percentage of stokers re-engage 
after their twelve years’ service than is the case with 
seamen or marines. 

Further on he says :— 


It will also be seen by the chronology (given below) 
that repeated increases of pay have been conceded until 
navalengineers are, from a pecuniary point of view, better 
off than the equivalent ranks of executive officers. There 
can, however, be no comparison between two such 
different branches of the Navy as the engineer and the 
executive, This distinction reveals itself in many ways 
such as, for instance, allowing the engineer to count 
service on shore or in harbour as sea service, as, unlike 
the executive officer, it is not considered that he suffers 
deterioration through spells of shore service. Broadly 
speaking, the engineer may be said to perform 
mechanical duties in which ordinary professional 
ability qualihes for promotion by seniority, while the 
combatant officers, having the entire direction of 
the ships and a power of choice involving judgment, 
initiative, and courage to an abnormal extent, have 
to be very carefully selected for employment апа рго- 
motion. The cream of the protession has to be rapidly 
advanced in rank in order that the command of the 
squadrons and ships may be vested in the hands of men 
in the prime of lite. These considerations force the 
Admiralty to deal with the executive ofhcers from а 
ditterent standpoint to the other branches of the Navy. It 
is a dangerous fallacy to imagine that an artificial 
relation between the executive and other branches can be 
effected such as might very well exist if men-of-war were 
regular merchant vessels and never had to fight. 


We produce the chronological table exactly 
as it is given :— 

A chronology of the various important changes 
which have been made during a quarter of a 
century in the position of engineer officers. 


Date of Order 
in Council, 


1877. April 3o. 


Nature. 


Increase in numbers of inspectors of 
machinery and chief engineers. 
Improved scale of full, half, and 
retired pay. Reduction of numbers 
of engineersandassistant engineers. 
Merging of ranks of first and second 
assistant engineers. Certain altera- 
tions in relative rank. 

Number of engineer officers reduced 
to 650. Increase of full and half 
pay to chief inspectors of machinery 
and inspectors of machinery. In- 
crease of full pay to engineers after 
nine years’ service. 

Ranks of fleet engineer and staff 
engineer established. — Alterations 
as to relative rank of officers. 

Number of engineeer officers increased 
to 750. 


1886. Feb. 17. 


1886. Nov. to. 


Date of Order · 
in Council. 


18903. March 15. 


Nature. 


Number of fleet, Май, and chief 
engincers increased from 250to 280. 

Number of engineer otficers increased 
to 783 from April 1, 1894, and to 
850 from April 1, 1895. 

Rank of assistant engineer for tem- 
porary service established. 

Increase of pay to chief inspectors of 
machinerv, inspectors of machinery, 
fleet, staff, and chief engineers. 
Maximum of retired pay to in- 
spectors of machinery raised from 
£450 to £500 per annum, and to 
fleet, staff, and chief engineers from 
£400 to £450 per annum. 

. Retired. pay of chief inspectors of 
machinery increased from £500 to 
£550 per annum. 

Number of engineer officers increased 
to 950. Introduction of the rank of 
arlificer engineer. Fifty warrant 
officers of artificer cugrneer's rank 
included in the above number. 

Number of engineer officers gradually 
increased to 1,050, including 100 
artificer engincers. 

Rank of engineer-in-chief of the Navy 
established. Rank of staff engineer 
abolished. Alterations of relative 
rank of engineer othcers. Improved 
full pay, etc. (The Order in Council 
made certain changes in the allow- 
ance for charge of engines, etc., and 
consolidated existing regulations as 
to full, half, and retired pay.) (Es- 
timated cost of .charges about 
£15,000 per annum.) 

The number of inspectors of 
machinery was increased. — The 
number of engineer officers. in- 
creased to 1,058, including 100 
artificer engineers. 

1901. March 25. Number of engineer officers increased 
gradually from 1,058 to 1,138, 
including 140 arlificer engineers 

Speech of Mr. Three additional chief inspectors of 

Arnold-Forster, machinery and seven inspectors of 

House of Com- machinery to be created. Increased 

mons, Feb. 21, allowance to engineer officers in 

1902. . charge of machinery of destroyers. 


1804. April 30. 


TROJ. June 27. 


1895. July 4. 


1897. Feb. 26. 


1807. May 18. 


1899. Feb. 2. 


1900. June 29. 


In connection with the above subject, Messrs. 
E. and F. Spon, 125, Strand, have published an 
able pamphlet entitled, “ Naval Engineers: Their 
Position and Authority," by Mr. Ewing Mathe- 
son, M.Inst.C.E., in which he takes up the 
cudgels on behalf of the engineers. It is well 
worth the modest twopence. 


THE SUBJECT OF THE NAVAL ENGINEERS. 


~ <A Reply to Mr. Arnold Forster (Secretary to the Admiralty), 


К. О. В. MORISON has communicated 
to the North-East Coast Institution of 
Engineers and Shipbuilders a further paper, 
consisting of aseries of replies to the statements 
made on the subject of Naval Engineers, by 
Mr. Arnold Forster (Secretary to the Admiralty) 
in the House of Commons during the recent 
debate on the Navy Estimates. Many of the 
arguments advanced by Mr. Morison are so 
much to the point that we give them in full. 
Mr. Arnold Forster’s statements are printed in 
italics. | 
(1) “I believe that the difficultics that exist in this 
country are less both iu quality and in degree 


than the difficultics which have arisen elsewhere, 
and are perplexing the authorities of other 
countries.” 
If this is in accordance with facts, then the difficulties 
of solution are also less, and should be grappled with 
before they attain a greater magnitude. 


COMPLAINTS FROM OFFICERS. 

(2) “ We do not find complaints from officers command- 

ing ships, of the condition of their engines.” 

This is a tribute to the loyalty and zeal with which the 
engineer officers and their men endeavour to carry out 
their duties under the existing trying conditions. They 
can but do their best, and they do it. The labour involved 
in maintaining efficiency of matériel, to a degree of 
danger, which (in their entire ignorance of engineering 
requirements) they cannot appreciate, but which is, never- 
theless, of such a magnitude as to be incredible. Admirals 
who have studied this great question realise its grave 


importance. Admiral Sir J. O. Hopkins, G.C.B., in a 
paper submitted to the United Service Institution, 
remarks :— 


And now let me touch on the vexed question of the position of the 
engineers, and suggest that the time has arrived to accord them 
executive rank. 

Their duties are purely executive, and should be recognised as such, 
and the recognition cannot, in my opinion, clash in any single instauce 
with the other executives, as their sphere of duty is so clearly detined, 
and an engineer would as little expect to be put in charge of the navi- 
gating or ofücer of the watch's duty, as would these officers of being 
put in charge of the engines. 


Admiral Fitzgerald, in a contribution to the National 
Review, also makes the following significant. state- 
ment :— 


Already the engineers are calling out for executive rank and executive 
titles. This is quite natural, as they sce they do most of the work, and 
that the maintenance of our modern ships in a state of fighting etticiency 
is the business of mechanics and not oí sailors. 

Why the Admiralty refuse to give engineer officers 
military rank with a limited military control over their 


men is bevond comprehension in view of the immense 
issues at stake. Every thinking man must admit that 
this reform will result in a higher standard of discipline, 
and in no part of a warship when in action is the highest 
obtainable standard of discipline more essential than in 
the engine department. The hostile attitude of the 
Admiralty on this question is also responsible for the 
deplorable fact that engineers of education and experience 
positively refuse to join H.M. Navy as civilian officers. 
It is rumoured that the next irritating subterfuge devised 
at the Admiralty will be to alter the titles of engineer 
officers in service documents so that Mr. Smith, engineer, 
R.N., will become Engineer Smith, R.N. The value oí 
the change is nil, as it conveys nothing to the 26,000 men 
under their orders. One wonders if it ever occurs to 
those who scheme these petty evasions, that they are 
trifling with the efficiency of the Navy of the British 
Empire. 


CHIEF INSPECTORS OF MACHINERY. 


(5) “Three more of the highest posts open to engineers 
are to be created—chicf inspectors of machinery.” 


The following appears in Engincering, February 28th, 
page 288 :— 

Mr. Arnold Forster, in his opening statement on Friday last, devoted 
several minutes to the engineering branch, and took much credit to 
himself and his colleagues on the Board that “threc more of the highest 
posts open to engineers will be created—chief inspectors of machinery." 
It is needless to remark that the "concession" to engineer officers is 
absolutely trivial. Out of the whole number of engineer officers now 
enrolled, each man has a three hundred and thirty-third part of a pros- 
pect of gaining a step in promotion towards the end of his career. 
This fraction of a chance is the average. Of course, the young men 
just entering the service have a far smaller share than the seniors, whe 
are nearer the goal. There would naturally be the correspon zing 
opportuuities for promotion lower down wereit not the Admiralty have 
an unpleasant way of appointing junior engineer officers for respon- 
sible positions without giving them promotion or advanced pay, on the 
plea that they are only acting “in lieu of " officers of the position which 
the dutics demand. 


ENGINEER OFFICERS REMAIN PLAIN MR. 


(6) " These Officers (the Chief Inspectors) will retire with 
the rank of Rear-Adm¢ral.” 

Engineer оћсегѕ in Н.М. Navy throughout their career 
remain plain Mr., and are retired as civilians with no 
mark or outward sign whatever to denote that their lives 
have been spent as officers in a military service. Their 
so-called rank is a sham. Endless instances may be 
given to show the sharp line of demarcation between 
officers of relatively the same rank. If, for example, one 
of these chief inspectors of machinery served on a board 
of inquiry of which a captain was also a member, and 
each went on board the ship on which the inquiry was 
held, the captain would bereceived by a guard of honour 
as a mark of respect for the position he occupies and the 
uniform he wears, but the chief inspector of machinery 
would go on board as a civilian, and would receive no 
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such recognition, although wearing a uniform identical 
with that of the captain, with the exception that he would 
have no curl in the braiding of his coat sleeve. And vet 
Mr. Arnold Forster says, " These men should feel that 
they have a part in the traditions of the Navy.” They 
cannot fecl it under existing regulations—it is contrary to 
human nature. 


(7) Seven other additional posts of inspectors of machinery 
will be created.” 


These seven posts are surely not regarded as a sop to 
the engineers. They are created to meet the exigencies 
of the Service which in the engineering branch is 
growing by leaps and bounds. In 1885 the I.H.P. per 
engineer otticer was 1,100, it is now about 13,250. In 
the executive branch there are 74 admirals on the 
active list, and in the engineering branch there is only 
one officer, the engineer-in-chief, who has a nominal rank 
equal to the most junior of them. There are also 204 
captains in the executive branch, but in the engineer 
branch there are only 30 officers of ап equal nominal 
rank including the ten now added. 


(8) " We have given а further allowance to the engineer 
officer of the flagship, cven where there is an 
tnspector of machinery on board.” 

It is not a further allowance. If granted in full it will 
be but the restoration of a former allowance of which 
these otticers—some eight in number—have been lately 
deprived. 


THE TORPEDO BOAT DESTROYERS. 


(9) * Ие have also increased the allowance to the officer 
in charge of torpedo boat destroyers from 2s. to 35.” 

This extra allowance of Is. per diem is given to the 
engineer officer in consideration of the extra clerical 
work in taking charge of the stores, not only for his own 
department, but for those of the boatswain, carpenter, 
gunner, naval ordnance, torpedo and medical—in fact, all 
the stores on the ship. This extra shilling is less than is 
paid to an executive officer of equal rank who takes 
charge of stores on warships oí the larger classes, such 
alluwance ranging from 4s. to Is. 8d. per day. 


ARTIFICER ENGINEERS. 
(10) ** We have increased the number of arlificer en- 
gineecrs from 133 lo 200." 

All engineers will agree that artificers should receive 
the same opportunities of advancement to warrant rank 
as men in the executive department, but it must not be 
lost sight of, however, that these sixty-seven men cease to 
be workers when they become warrant officers, so that, 
unless their places are filled by men equally competent 
as workmen, the standard of the artificers will again be 
lowered, and we have Chief Inspector of Machinery 
Bedbrook as as reliable authority for the statement that 
the average artificers now being accepted for service in 
Н.М. Navy are of a lower standard as skilled workmen 
than at any period during the last thirty years. 

(11) “We have allowed engine-room artificers to oblain 

warrant rank al an earlier age than formerly." 

This step will meet with general approval, as there can 
be no doubt that the services of capable artificer engineers 
will be of great value on ships of large power carrying 
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commissioned engineer officers, and in which there must 
necessarily be continuous overhauling and minor repairs 
in order to maintain a high standard of mechanical 
efticiency. The Admiralty are most certainly wrong if 
they assume that there is no distinction between a highly 
scientific engineer officer and an artificer. Individuals of 
both classes may overlap, as an artificer of exceptional 
ability may lift himself up to the plane of an engineer, but 
the truth is undoubted that, as a whole, the two classes 
are absolutely distinct. Not only is it true that the naval 
engineer officers cannot be replaced bv artificers, but it 
is equally true that the engineer officers cannot exactly 
hll the place of the artiticers, who are, or should be, 
trained and skilled handicraftsmen. Both hold their 
worthy and necessary place, with the engineer officer 
superior in all that breadth, resource, and capacity which 
goes with higher development. 


CLAIM FOR MORE PROMOTION. 

(12) “ Two claims have been put forward, and I think it 
ts the duty of those who speak on behalf of the 
engineers lo reconcile these views. There is a 
claim for more promotion and a claim for an 
increased number of engineers. —There ts по com- 
patibility about those two propositions.” 


The two claims are perfectly compatible, and will be 
readily understood by those who are in any way familiar 
with the conditions. The increase which has taken place 
in the number of vessels of H.M. Navy necessitates a 
corresponding increase in the number of engineer 
officers. Instead of creating a sufficient number of chief 
engineers by promoting them at about twenty-eight to 
thirty years of age, as is the case with lieutenants and 
paymasters, the Admiralty promote them at about thirty- 
eight, but appoint them as officers “in lieu of chief” 
many years earlier without giving them the nominal 
rank or pay of the position which the duties demand. 

It has been suggested that the Admiralty will now 
meet the recommendation of the Institutions that this 
grossly unjust system should be abolished, by simply 
omitting the words “in lieu of," and making these ships 
appointments for оћсегѕ of rank junior to chief en- 
gineers. It may safely be assumed, however, that the 
Admiralty would not adopt such a course, especially as 
the title “in lieu of chief” implies increased responsi- 
bility. 

(13) “I have not heard it suggested. that engineers 
should, under any circumstances, take command 
of ships.” 

It has never yet been suggested either by the engineer- 
ing institutions, or by the engineer officers themselves, 
that the engineer officers should take command of ships, 
and it is gratifying to note that the Admiralty apparently 
now recognise that this pretension, which has been 
brought forward in previous years as an insuperable 
objection to the granting of military rank to engineer 
officers, can be no longer advanced. 


STRENGTHENING OF AUTHORITY OF ENGINEER 
OFFICERS. 


(14) “The engineer officer stands in no different position 
(in regard to the question of punishment) from any 
other officer on board ship.” 


PE 
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The following extract is from a paper entitled “ А few 
Naval Ideas for the Coming Century," communicated by 
Admiral Sir J. O. Hopkins, G.C.B., to the Royal United 
Service Institution :— _ 

Then as regards power of punishment for delinquencies committed 
by stokers in the engine and boiler-rooms. Why should not chief 
engineers have the same power of minor punishment allowed them as 
a commander, second-in-command, a first lieutenant, or, to quote an 
analogous case, a captain of marines, for military otfences, under the 
same restrictions as quarter-deck investigations, etc, ? It this were 
permitted. it would tend largely to improve the chief engineer's 
position and strengthen his authority. 

It is just this sfrengthening of the authority of the 
engineer officers which is the keystone of the position, as 
it will undoubtedly result in greater efficiency and be of 
inestimable value in actual warfare. 


(15) “My own view ts that it is a lamentable thing that 
| the engincer officers should feel impelled to look 
outside the Navy fer their future and the fulnl- 

ment of Ше ambition. 

The Engineering Institutions hold no brief on behalf of 
the engineer officers. If Mr. Arnold Forster intends to 
insinuate that the Institutions are investigating the 
subject of “Naval engineers and naval efficiency,’ on 
behalf of the engineer officers, then his insinuation has 
no foundation in fact; the basis is national, not 
individual. 


(16) “There is only one trades union that is good for the 
Navy, апа that is the Navy itsclf. 


It is regrettable that the Secretary of the Admiralty 
should have confused scientific societies with trades 
unions. The professional engineers who are investigating 
this question have the efficiency of Н.М. Navy at heart to 
an extent quite equal to Mr. Arnold Forster and the Board 
of Admiralty, and they are unquestionably their superiors 
in their knowledge of marine engineering both as regards 
material and personnel. 

(17) “These men (engineer officers) should feel that they 

have a fart in the traditions of the Navy." 

This is impossible as long as the repression of their 
branch is persisted in. The methods of the Admiralty 
have brought engineering in the Navy into such disrepute 
that after three months' advertisement, no candidates for 
engineer officers presented themselves at the January 
examination. To thus trifle with Imperial interests is 
nothing short of a national crime, and the first naval war 


that this country is engaged in will prove the truth of this 


strong assertion. 


(18) “J think the Admiralty would Le ou right lines in 
encouraging this feeling amongst engineer officers 
that they are a part of the Navy, and making 
them feel that there is a future for them there, апа 
that they need not look to апу o'her source. For 
that reason 1 deprecate any suggestion. that 
another corps should be formed ; tt ts unneces- 


** 


Sary. 


It is simply a calamity that the Admiralty persist in 
refusing to differentiate between engineer officers as 
individuals and engineer officers as factors in naval 
efficiency. Rank, pay, promotion, etc., are simply means 
to an end, and that end is efficiency in the engineer branch 
of Н.М. Navy. It is the engineer branch which, in actual 
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warfare, will have a determining influence on naval 
success. Mr. Arnold Forster's argument is apparently 
based on the plane of the individual, but that of the 
Institutions is based оп the higher plane of naval 
efficiency, and therefore of the nation. 


ARE STATEMENTS MADE HIGHLY COLOURED AND 
EXAGQERATED? 


(19) “ The case has recently been pui before the fublic in 
a manner which 1 know has been fresent to the 
mind of many members, and though it may have 
been а useful contribution to the solution of the 
controversy, it is not the most valuable coutribu- 
tion that could be made. There are highly coloured 
statements and exaggerations in it. 


The following letters have been received from Mr. J. 
A. Bedbrook, R.N., Chief Inspector of Machinery 
(Retired), and Mr. C. M. Johnson, R.N., Chief Inspector 
of Machinery (Retired), which speak for themselves : — 

(Сору .) 
“ HARESFIELD,” BLENKARNE-ROAD, S.W. 
Ma ch 6th, 1902. 
D. B. Morison, Esq. 
DEAR SIR.— 

In reply to your letter of the 4th inst, re your paper, which was :ead 
before the North-East Coast Institution of Engineers and Shipbuilders, 
I beg to say that I have carefully re-read the paper, and I find no 
exaggerations or inaccuracies in it : the paper consists la: gely of plain 
statements of facts, the comments made and opinions expressed being 
moderate in tone and fully borne out by the facts mentioned. There 
are certainly sufficient facts brought forward to make a highly-coloured 
picture of the unsatistic tory state of the engineering branch of the 
Navy. but the case is already so strong that there is no need of any 
embellishment to make members of the engineering profession undet- 
stand the exact condition of affairs. 

You are at liberty to make what use you please of this letter. 

I am, yours very truly, 
J. А. BEDBROOK. 
(Copy.) 
" RAMENSKOE," MADIERA ROAD, STREATHAM, S.W., 
March 8th. 1502. 
D. B. Morison, Esq., Vice-President, North-East Coast Institution of 
Enginters and Shipbuilders. 
DEAR SIR.— 

Since receiving your letter of sth inst., I have carefully re-read your 
paper submitted to the North-East Coast Institution of Engineers and 
Shipbuilders on February 7th last, with the express intention of detect- 
ing any possible inaccuracies or exaggerations which might have crept 
into its vages, through misunderstanding on your part, or trom incorrect 
information supplied in all good faith, but nevertheless erroneous. I 
am bound to say that the most careful examination of its pages has 
failed to reveal any single statement or deduction which errs on the 
side of exaggeration. In fact, I am of opinion that seeing the mass of 
information you must have collected, and the evident sympathy with 
which you have carried your work to completion, you have exercised a 
strong self-control, where there must have been great temptation to 
deepen the colours though ever so little. 

Speaking from the experience gained in the Navy as a s¢a-going 
engineer of nearly thirty-eight years’ continual service, I am satistied 
that no abler contribution to the literature which the engineer question 
has preduced during the past forty years, has ever issued fron) the 
press, than this is of which I am writing. The line of action fore- 
shadowed by your Institution cannot but be productive of good results 
in the interests of the country at large, and of the Navy in particular, if 
the taxpayers will only rouse up from their lethargy, and take an active 
interest in a subject which involves the safety of the national policy of 
insurance. 

Thanking you for the very great personal i- terest you have displayed 
with reference to the naval engineer question, and with a sincere hope 
that your ettorts may be productive of good from the national point of 
View, 

I am, dear sir, yours faithfully 
CHAS, M. JOHNSON. 


Locomotive Practice. 


After a discussion, the following Memorandum 
was put to the meeting and adopted :— 


(1) The engineer branch, in spite ot the fact that it comprises nearly 
one-third of the total personnel of the Navy. апа consists of 27,439 
officers and men, performing duties upon which the mechanical 
etnciency of the Navy depends, is totally unrepresented upon the 
Board ot Admiralty. 

(2) The present civilian status of the engineer branch deprives its 
officers of the necessary military control over their men, and is not 
conducive to the attainment of that high standard of discipline in the 
«niine-roons and stoke-holds which will be of vital importance in time 
qt War, 

(3) The non-representation of the engineer branch upon courts 
martial, when officers or men of that branch are being tried for tech- 
nical offences, is an anomaly and an injustice, which is detrimental to 
the true interests of the Navy. 

(4) The existing numbers of engineer officers, artificers, and stoker 
ratings fall so far short of the actual requirements that it is impossible 
to provide ships with engine-room complements of the numbers, skill 
and experience necessary tor the proper working and maintenance of 
the machinery. 

(5) The results of the unsatisfactory conditions of service in the 
engineer branch of H.M, Navy are, that an adequate supply of qualtied 
candidates is not forthcoming and that a feeling of discouragement 
exists amongst the engincer officers, which is most detrimental to the 
ethcient performance of their duties. The extreme unpopularity of the 
engineer branch can be gauged by the fact that at the January examin- 
ation for engineers officers no candidates presented themselves, and in 
March there were two candidates, but only one was accepted. 


(6) The discouraging stagnation in promotion to the rank of " chief 
engineer, whereby отсегѕ are not advanced to that rank until they are 
thirty-seven or thirty-eight years of age, should be remedied, especially 
as the othcers of the executive branch can obtain equivalent rank at ages 
varving from twenty-seven to thirty-two. Closely associated with the 
stagnation of promotion to chief engineer rank, is the system of 
appointing officers of junior rank “in lieu of chief engineers,” without 
according them the rank and pay of chief engineer, By the acceleration 
of such promotion this system, which is not only grossly unjust, but 
detrimental to efficiency, would be abolished. The order lately issued 
by the Admiralty by which “engineers in lieu of chief" are designated 
" engineers in charge of " not only fails as a remedy, but must result in 
further irritation and discontent. 


(7) In spite of the increase that has just taken place in the number 
of engineer officers holding a rank superior to that of *' leet engineer.” 
this number is still quite inadequate for the efficient rerformance of the 
higher engineering duties of the Heet, and should be further increase. 


(S) A thorough investigation into the system of educating and 
training « ngineer officers is urgently required, 

(9) Ап examination of the costs and systems of training naval cadets 
in H.M.S.” Britannia,” and engineer students in the Training College 
at Keyham, shows that the latter are ncglecied in comparison with the 
former. 

(10) It would appear to us to be in the best interests of the Service 
that, in addition to the sign «ture of the executive officer in command, 
the signature of the engineer officer should also be appended to all 
ofħcial documents relating to the engineer branch, thereby putting an 
end to the existing suppression of the signatures and individuality of the 
engineer officers. 

(11) The proposed transference of the care and maintenance of 
bydraulic. electric and torpedo machinery to executive officers, on 
account of the shortage of engineer officers and men, is a step fraught 
with grave danger to the mechanical efficiency of the Heet. 


(12) The obvious, and only effective remedy, would be to increase 
the engineer branch and not to create a multiplicity of semi-mechanical 
departments in our war vessels, 


(13) The present conditions of service of the engine-room artifivers 


are unsatistactory with regard to accommodation and remuneration, | 


and should be remedied. 


(14) The absence of any satisfactory action by the Board of Admiralty 
in response to the representation of the Parliamentary and engineering 
deputation, which waited upon the First Lord in July, 1901, leaves the 
engineering institutions no alternative but to prosecute their efforts in 
the cause of reform until the existing evils an | their attendant dangers 
to the Empire have been removed. 
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LOCOMOTIVE PRACTICE OF THE 
TWENTIETH CENTURY. 


R. CHARLES ROUS-MARTEN read an 
important paper before the Society of 
Engineers at their June meeting upon the above 
subject, and showed throughout a thorough 
grasp in his handling of the matter under 


consideration. 
LONGEVITY OF THE BRITISH LOCOMOTIVE. 


In his contribution one of the first points 
noticed is the longevity of the ordinary British 
railway engine :— 

It is always a source of wonder to visiting engineers 
from America or from the British colonies to find so 
many locomotives still at workin Britain bearing building 
dates going back thirty, forty, or even fifty years. In the 
United States an engine is deemed old at ten years of age, 
ancient at fifteen, and utterly antediluvian at twenty 
years—archaic and virtually obsolete. In Britain, how- 
ever, locomotives only twenty years old arc looked upon as 
quite modern, and vast numbers of them аге in use. 
Indeed, one well-known writer on locomotive engines has 
deliberately adopted “ the past twenty years " as the con- 
struction period which should entitle ап engine to be 
stvled “а modern locomotive." 

Rut if it be surprising to the American and the Colonial 
visitor to find twenty-vear-old engines regarded as 
modern and almost new-fangled, it is simply paralysing 
to this tvpical guest to see locomotives still doing regular 
duty whose aves range up to thirty, forty, and fifty years. 
Yet this spectacle greets him on most of the British 
railways. . 


SUPERIORITY OF BRITISH ENGINES OVER 
AMERICAN. 


Comparing the British engine with the 
American, he says :— 


Probably no one will have the hardihood to deny the 
enormous superiority of the British engine—in point of 
quality of material and finish of construction—over the 
American. The author believes that апу locomotive de- 
Signed and built by British makers according to British 
methods, and of materials up to the customary British 
standard as to nature and quality, would, if a perfectly 
accurate analytical examination could be made, be found 
superior at all points per unit of nominal power, to an 
engine designed and built according to recognised 
American standards as to materials and mode of con- 
struction. That is to sav, the purely British locomotive 
would be made of better (and more costly) materials than 
the purely American one, and would be put together in 
an infinitely neater and more finished (and more costly) 
manner. If the two machines were identical іп the 
number of power-units each could exercise, the British 
should beat the American when tried under equal 
conditions. 


114 ! 


AMERICAN ENGINES ON THE MIDLAND 
RAILWAY. 


This he gives as his deliberate opinion, from 
careful observation of both these classes of 
engines in Britain and the British Colonies. 
He continues :— 


An inspection of some of the American goods engines 
imported by the Midland Railway showed him that in 
the parts not exposed to view there was not even an 
attempt or pretence at finish. One valve-chest, when 
the outer cover was taken off, looked as if it had just 
been blasted out of a solid ironstone rock. Even im- 
portant working parts in full view, in the case of some 
of theAmerican engines exhibited at Paris in 1900, were 
put together with a roughness that was quite startling to 
a British engineer. So long as the materials and work- 
manship were good enough to enable the engine to per- 
form the duty for which it was designed, that seemed to 
be deemed all-sufficient. The external treatment was 
almost cynical in its audacious roughness. If that were 
the case with special locomotives made for exhibition, 
it may fairly be inferred that the normal construction- 
method would not be more elaborate. 

No stronger contrast could be imagined than that pre- 
sented in the Vincennes Annexe by the superbly finished 
machines shown bv the Great Eastern, the North 
Eastern, the Midland, and the London and North Western, 
all of which manifestly combined the highest excellence 
in qualitv of material with the most exquisite finish in 
construction. А professional visitor hardly needed to be 
told that the American engine would be old at fifteen 
years, while the British would still be young at twenty- 
five. This was " writ large" on the machines themselves, 
and was obviously intended to be so understood. 


AMERICAN PRACTICE V. BRITISH PRACTICE. 


As these were all freshly out of the shops, 
there were obviously two diametrically opposite 
modes at work for promoting the same end. 


It must be clearly understood here—although many 
otherwise intelligent persons fail to grasp the point—that 
there is no question as to the superiority of British to 
American engines per unit of nominal power. The sole 
question at issue is whether the American practice or the 
British be preferable in all the circumstances of the 
present day. In the particular phase of practice now 
under consideration it may be claimed on the part of 
British practice that it produces engines made of the best 
materials procurable, admirable as to workmanship, and 
so durable that they will run for thirty or forty vears 
without being worn out. For the American method it 
may be said that it turns out locomotives with remarkable 
celerity, which are efficient workers, and which, by 
reason of their quickness of construction, can be de- 
livered at very short notice, but which are not expected 
to last more than half as long as the British. 

Thus, in a recent case, American builders were pre- 
pared to deliver locomotives to a British dependency 
in twelve weeks, whereas the British builders required 
ninety weeks. In another case which came under the 
author's personal and professional notice, a British firm 
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took eighteen months to complete an order for loco- 
motives given by an English colony, while an American 
hrm delivered the engines in five months from the date 
when the order was telegraphed from the colony, the 
American locomotives, moreover, costing £400 less apiece 
than the British. It is obvious that when this sort of 
thing can be done, the interests of British trade impera- 
tively demand that the merits of the case should be 
clearly discerned in order that, if the British methods 
be really out-of-date and unsuitable to modern needs, no 
time may be lost in amending them in the respects 
shown to call for reform. Hitherto there has been much 
vague generalisation, but a notable lack of precise 
thought on the subject. 


IS THE ENGLISH PRACTICE GOOD BUSINESS? 


He goes on to say that this particular ques- 
tion—whether the extreme longevity of the 
British engine be really advantageous ог 
otherwise—has never been thoroughly thrashed 


out. 

It may be a worthy matter of national pride that so 
many of our twentieth century locomotives are trom 
twentv to forty years old, because it shows how 
splendidly they must originally have been constructed. 
But is it good business? Опе result is that two engines 
are frequently employed on a train which one modern 
engine could haul with ease. This is a wasteful and 
objectionable practice. Undoubtedly there are cases 
when the use of an assistant or pilot engine is defensible, 
as on excessively steep gradients, or in exceptionally 
stormy weather. But habitual piloting, or as the Ameri- 
cans term it "double-heading," is extravagant, and is 
undesirable in other respects. In France it is prohibited in 
the сазе of express trains save in wholly exceptional cir- 
cumstances, and when two engines are used the speed is 
ordered to be reduced. Taking a pilot in order to keep 
time by increasing the speed of a train is a purely British 
practice. Piloting is wasteful in several ways. Itinvolves 
not only the wear and tear of two engines instead of one, 
but also the working of the train-engine at a marked dis- 
advantage owing to its being the recipient of smoke and 
dust from the pilot. It involves also the employment of 
four men instead of two. 

But besides this, it is virtually certain that in such a 
case twice one does not make two—in respect of power. 
Two engines on one train will not do twice the work ot 
one. And a further drawback is that they never have the 
chance. It is not practical to run trains that would con- 
stitute a full load for two engines. Station platforms and 
siding accommodation will not permit this. 


OLD LOCOMOTIVES ON THE MIDLAND 
RAILWAY. 

In arguing that where a large number of old 
locomotives are still at work, it becomes neces- 
sary to limit their loads, the author says :— 

Where a large number of old locomotives are still at 
work, it becomes necessaryto limit their loads. Take, for 


example, the Midland line, on which a vast number oft 
veteran locomotives are still to be found. They do their 


° 
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work perfectly within their limits—but they have their 
limits ; and so the working time-tables contain instructions 
that when these engines are used their load shall be one- 
sixth less than that given to the modern engines, which 
therefore take 20 per cent. more than their elders. Now 
what does this mean? Surely that six engines have to 
be used instead of five; that 20 per cent. more shed 
accommodation, engine sidings, drivers and firemen, 
cleaners, repairing hands, stores, ctc., are needed than 
would be wanted if engines equal to modern requirements 
were employed. Nor is even this all. For it follows 
that in these cases six trains have to be run instead of 
five ; thus 20 per cent. more demand is made upon roads 
already overcrowded, and so traffic is delayed and extra 
lines are often necessitated. There can be no doubt 
that the retention of a large proportion of old engines 
does most seriously discount the carrying capacity of any 
railway. 


THE AMERICAN PRACTICE. 


Discussing the American practice of building 
cheaply and speedily without aiming at.extreme 
longevity, Mr. Rous-Marten remarks that it 
possesses the merit of enabling full advantage 
to be taken of allthe latest improvements indesign 
or construction, when the more quickly worn-out 
engines are replaced by new locomotives. But 


are not these quickly-built locomotives, constructed of 
cheap materials and roughly finished, likely to prove 
unduly costly in their upkeep, extravagant in fuel con- 
sumption, and in repairs? If so, may not this counter- 
balance their advantages? That is a perfectly fair 
question to raise, and, in the author’s opinion, it must be 
answered unfavourably to the American engines as 
regarded from the view-point of their suitableness to 
British work. That American locomotives as a rule— 
there may be many exceptions—are somewhat wasteful 
ot steam and of coal, and need more repairs than a 
British engine of corresponding dimensions, the author 
has never doubted. It might reasonably be assumed, on 
a friori grounds, that this would be so. In the United 
States fuel economy is placed in a wholly subordinate 
rank as compared with efficiency in the performance of 
the duty allotted task, whether it be the haulage of vast 
ireight trains or the running of expresses at booked 
specds never dreamed of in Britain. The conditions of 
work in America differ in many respects from those 
which obtain in Britain, and fuel economy holds far lower 
rank as an item of locomotive merit than it does in 


Britain. But the other item, repairs, stands on a different 
footing. It is extremely difficult, in the absence of a 


common basis, to institute any comparison under this 
head that would be entirely fair. But so far as can be 
judged from experience with American locomotives in 
Britain and in several British dominions, they are more 
costly in upkeep and repairs than British-built engines. 
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In driving home the argument, he adds :— 

This drawback, if it be really inherent in American 
practice, and not merely contingent on British working 
of American engines—a point which the author does not 
take upon himself to determine—is undoubtedly a for- 
midable one. It has one of the disadvantages already 
predicted of the use of old engines. For if an engine 
spend an undue proportion of its life in the repairing- 
shop, it thereby loses so much of its effective lite, 
and consequently necessitates a proportional increase 
in the locomotive stock. It might fairly be assumed 
à priori, as has already been observed, that engines 
built in the cheap and roughly-finished way mentioned, 
while they might do their duty most perfectly when in 
good order, would nevertheless be far oftener in need 
of repairs than locomotives constructed of superior 
materials and more highly finished. That they are 
somewhat wasteful in steam and coal is frankly de- 
clared by one of the niost eminent American engineering 
authorities, Mr. Angus Sinclair. It may therefore be 
assumed that Mr, Johnson's experience with the Ameri- 
can locomotives imported for the Midland Railway does 
not stand alone, although, as the author has had occasion 
to point out before, no real comparative test of British 
and American locomotive practice was involved, inas- 
much as the American engines were not of a type as to 
dimensions that would ordinarily be employed in the 
United States on the same class of work. 


Finally, reviewing the whole question, 
whether the American or the British practice 
in respect of building for longevity, or for “а 
short life and a merry one," with the idea ot 
quickly using up the engine and then obtaining 
а new one with all the latest improvements, was 


the better, the author sums up : — 

Either plan has its advantages and its drawbacks. 
To what extent these may be held to balance one 
another will probably depend upon the circumstances 
of each individual case, and perhaps in some degree 
on the personal idiosyncrasy of each locomotive super. 
intendent. The author prefers to express no final 
judgment on that score, although he unhesitatingly 
declares his advocacy of the other phase of American 
practice which has come so largely into British изе 
during the last few years, namely, that of augmenting the 
boiler-power of engines and enlarging their reserve of 
force available in case of emergency. Не is aware that 
in adversely criticising the prevalence of piloting and 
other methods which seem to him inconvenient and 
archaic, he lays himself open to the gently courteous 
reproof so often adininistered by railway officials to their 
critics, even professional ones, that the criticism shows 
how impossible it is for outsiders to realise all the dith- 
culties under which British railway trattic is conducted. 
This hint is invariably accepted by the author with 
becoming meckness. In that spirit he concludes his 
present remarks. 
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“ELECTRIC TRACTION ON STEAM 
RAILWAYS IN ITALY.” 


ROFESSOR C. A. CARUS-WILSON pre- 

sented to the Instilulion of Electrical Engineers 
an interesting and admirably illustrated paper 
under the above heading. 

He argues that the adoption of electric 
traction in place of steam on the ordinary 
railway will not pay through the economy of 
working expenses, but through the increased 
revenue derived from increased traffic, as 
follows :— 


The full advantages of electrical traction cannot be 
obtained without an increase in the total running 
expenses, and this increase can only be met by a 
corresponding increase in the passenger traffic, so that 
the change from steam to electricity should not be 
made unless the increase in trattic may be reasonably 
expected at least to cover the increased cost of 
running and the interest on the capital expenditure. 

Most railway managers would probably admit that the 
use of electricity on existing railways is worthy of con- 
sideration, and some will even go so far as to say, “If you 
can show that we should reduce our expenses bv adopt- 
ing electricity, we would do so." It is not, however, by 
reducing expenses that electricity is going to help the 
railways, but in enabling them to offer greatly increased 
travelling facilities to the public at a figure impossible 
with steam traction, апа thus to meet the growing com- 
petition of the tramways. 

In answer to the question as to why the Italian railway 
companies are adopting electrical traction it is often 
urged that they are doing so because of the saving 
effected by the use of water-power in place of coal. This 
is, however, very far from being the case, since even with 
water-power the expenses cannot be met unless the 
traffic increases. The use of water-power simply feduces 
the increase required to pay, the reduction in the case of 
the Italian lines being 20 per cent. The prospects of 
success in England with cheap coal are more favourable 
than they are in Italy with water-power, as is shown by 
the fact that the increase in the traffic required to pay 
expenses is less in England than in Italy. 

The relative possibilities of travel development in 
the two countries must also be considered. Milan 
has a population. of 471,000, about equal to that 
of Birmingham, but the towns along the line now 
being electritied are all quite small, Gallarate having 
a population of 8,000, Varese of 6,000, and Arona 
of 4,000, the largest being Busto Arsizio with 13,000. 
Taking the different lines radiating from Birmingham, by 
хау of comparison, we find that the united populations 
of the two largest towns on each line within a radius of 
45 miles amount to 39, 41, 63, 86, 101, 109, 121, and 185 
thousand. With these figures before one, it is ditticult to 
avoid the conclusion that the possible increase in travel is 
far greater in England than in Italy, and that if there is 
a field of usefulness for electrical traction оп Italian 
steam railways, there is a still greater field of usefulness 
on the railwavs of our own country. 
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THE IRON ORES OF BRAZIL. 


A PAPER was read on the above subject 

before the spring meeting of the [ron and 
Steel Institute by Mr. Herbert К. Scott, of Rio 
de Janeiro. He gives a few of the characteristics 
of the leading deposits, illustrating the remark- 
ably high and uniform quality of the ores. 


THE MANUFACTURE OF IRON IN BRAZIL. 

Speaking about the manufacture of iron in 
Brazil, he says :— 

About two years ago a distinguished Brazilian, Mr, 
Antonio Lage, commenced the manufacture of cupola 
coke on the beehive system on an island in the bay of 
Rio, using the small of the Pocahontas coal, of which he 
imports a large quantity. He is now building a modern 
blast-furnace in which he will use the surface rubble ores 
of Minas Geraes and his own coke as fuel. 

The development of the iron industry of Brazil has 
been principally retarded by the want of a satisfactory 
fuel, for, although wood exists in fair quantity in the 
vicinity of the principal deposits, the production of 
charcoal is so irregular and expensive (partly due to 
labour ditticulties) that it is difficult with it alone to keep 
a furnace in blast. Owing to the blast not being of a 
sutficiently high temperature, and the purity of the ores 
used, the pig iron generally produced does not contain 
sufficient. silicon or phosphorus for foundry purposes, 
but a very suitable pig tor chill castings is easily produced. 

THE DEPOSITS AS A SOURCE OF FUTURE 
ORE SUPPLY. 
Describing the deposits as a source of future 


ore supply, he remarks :— 


Even with the present low prices of iron ores, and 
Brazilian exchange higher than it has been for some vears 
past, the author is of opinion that these ores could be 
exported to England or the United States at a pront, 
providing mining was done on a large scale and the 
handling of the ore carried out in the economical way 
which obtains in the Lake Superior region. 


BRAZILIAN ORE FOR ENGLAND. 

Further on Mr. Scott gives as his opinion, 
that :— 

Brazil is very little known except to those having 
direct commercial interests with it, and consequently it 
is quite likely a certain amount of suspicion will be 
attached to any proposal to ship ore to England. For 
several years the author has been in close touch with the 
Government and railway officials, and there is not the 
least doubt that the authorities are really anxious that 
the vast mineral possibilities of their country should be 
exploited. The old military régime is giving place to a 
steady and solid system of government, which augurs 
well. The author is convinced that the quality of the 
mineral and hugeness of the deposits will, once it is known, 
enable Brazilian iron ore to take a leading position in 
the market. There is по reason whatever that, if properly 
handled, financially and technically, the wonderful 


` development in manganese ore-mining should not be 


repeated with Brazilian ironore, only of course on a much 
greater scale. 


' 
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MODERN BLAST FURNACE PRACTICE. 


T a recent meeting of the Soctely of 
Engineers, a paper was read on the above 
subject by Mr. Brierley D. Healey, C.E. 

The author deals seriatim with the plant and 
machinery of an iron works, from the blast 
furnace to the pig-bed and slag-removal 
appliances, and draws comparisons between old 
and new methods of working, showing the great 
advances that have been made during the past 
forty years in blast furnace practice. For in- 
stance, the average output ot British furnaces 
forty years ago was about 200 tons of pig iron 
per week, but now it is not difficult to obtain 
200 tons per day; and as much as 305 tons has 
been smelted in one day. and r,735 tons in one 
week at a modern works. The author points 
out that the production of pig iron in Great 
Britain іп 1901 was 7,385,198 tons, whilst in the 
United States during the same year it was 
15,878,354 tons. In the year 1885 Great Britain 
produced 7,415,469 tons, and the United States 
4,044,526 tons. —— 

The author describes the latest improvements 
in blast furnace plant, including the Ford and 
Moncur and the Stevenson and Evans hot blast 
stoves; the Gjers and Harrison. temperature 
equaliser; the Thwaite-Gardner blast furnace 
gas engine and gas treatment plant; the Foster 
tuyere cooling system; the author's furnace 
hoist and charging hopper; the Thwaite blast 
furnace bell-top; the Hawdon pig-casting 
machine, and the Dewhurst slag ladle. 

He then makes some very practical references 
to the need for utilising the by-products, and 
particularly to the use of the gases from the 
blast furnaces for driving gas engines for blowing 
purposes and for electric lighting and power 
for the minor machines. Не mentions а case 
where the gases would not burn in the steam 
boilers without the help of solid fuel, but which 
were used in the gas-blowing engines at the 
same works without any difficulty whatever. 


LIGHTING OF IRON WORKS. 

Speaking of the lighting of iron works he 
says :— 

Generally, the systematic lighting of smelting works 
has not been anything like what it should have been, the 
customary Hare from the furnaces by night and a few 
common lamps being accepted as sufficient. In à few 
places gas lamps have been used, somewhat as a luxury, 
but of recent years sucha great advance has been made 
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with electricity as a lighting agent. that even the masters 
of smelting works have fallen into line with others and 
have adopted this svstem. Additional light is absolutely 
necessary in any works where a maximum output is 
aimed at, and it can be obtained almost for the asking by 
using a very small part of the otherwise waste gases of the 
blast furnace for internal combustion engines which are 
now available on ће Thwaite-Gardner system, and 
which are specially adapted for continuous running for 
power and electric lighting installations. 
REPAIRING AND FITTING SHOPS. 

Referring to the repairing and htting shops, 
he remarks :— 

Every smelting works is not of sufficient extent to require 
a fitting or a repairing shop, but they at least require a 
good smithy and carpenter’s shop, and these should be 
spacious and situated at a convenient distance from the 
furnaces. Where the works are of sutticient size it is an 
economic policy to provide repairing and fitting shops, 
and to keep spare parts for renewal of things that are 
hanie to great wear and tear, or to sudden collapse. At 
many smelting works where a considerable quantity of 
machine work is done, machines are still in use which 
should long ago have been on the scrap-heap, and at 
some of these works good modern-made machines are 
seldom found. It is of the greatest importance to the 
proprietors that they should adopt labour-saving machines, 
and be in a position to doany kind of work usually under- 
taken, quite as expeditiously апа as cheaply as any of the 
up-to-date firms in the trade. 

CHEMICAL LABORATORY. 

In connection with the chemical laboratory 

he states :— 


The chemical laboratorv is bv no means of least 
importance. On the contrarv, a good and regular system 
of analysing all mineral, flux апа fuel is absolutely 
essential in everv works of any magnitude. Upon the 
results obtained Бу analvsis the contracts for stock are 
made, and the quality of the supply is kept up bv con- 
stantlv checking the material as it is delivered. 

In the smaller works the manager is generally an 
естеп chemist, and things usually work very smoothly 
where such an arrangement exists. In larger works these 
duties are periorimmed. by different officials, апа the 
laboratory is invariably ruled bv the manager. In the 
largest works one or more assistants are required in the 


. laboratory, besides ordinary labour for assisting in the 


preparation of the samples. 

Continuing, Mr. Healey shows the importance 
of securing more uniform temperature for the 
hot blast by use of equalisers, and of increasing 
the output of strongly built existing furnaces by 
slight alteration of crucible, and an increased 
volume of blast obtainable from their own gases. 

He adds that designs are being prepared for 
the rebuilding of one works in Staftordshire, 
where a very special feature will be the absence 
of steam boilers, the power obtainable from 
the furnace gases being fully utilised. 
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THE TRAINING OF INDUSTRIAL 
LEADERS. 


ROF. J. WERTHEIMER read a very able 
paper at the recent London meeting of the 
Institution of Mining Engineers upon the above 
subject, and we regret we have not space to 
reproduce it in full. 
After opening out the subject he says :— 


It will naturally be asked why we should be alarmed if 
our day technical teaching is not on as sound a basis as 
that of our competitors. Theanswer is that what was 
good enough twenty or thirty years ago is not necessarily 
good enough now. The world has not stood still in the 
interval: Germany, Switzerland, and the United States 
have made marvellous strides in industrial matters. We 
песа not copy their methods slavishly ; but we shall be 
foolish if we fail to examine educational methods on 
which each of these countries has spent enormous sums 
of money in the belief that thereby its industrial progress 
had been greatly accelerated. We must also remember 
that in this country apprenticeship is no longer what it 
was ; there is so much more to learn in every industry, 
and the masters and their principal assistants are so much 
busier, that they have less time than ever to teach it. 


THE NEED FOR TECHNICAL TRAINING. 


He continues :— 


We come then to the need for technical training for the 
higher industrial posts ; this must.be given mainly, though 
not of ‘course fentirely, in day classes, and should, as a 
rule, precede entry on industrial life. It should be 
accepted in place, not of all, but of some part of a young 
man's apprenticeship in a workshop, a mine, or wherever 
his sphere of action may lie. This, unfortunately, is not 
fully recognised in this country, though each vear a small 
but increasing number of emplovers is willing to reduce 
the period of apprenticeship in the case of men who һауе 
have had athorough college training. In America and in 
Germany the case is otherwise, and emplovers in the 
engineering industries are willing to accept from trained 
students a much shorter apprenticeship than is asked in 
the case of untrained men. In this way they at once 
recognise and foster proper technical training, 


BRITISH STUDENTS AND GERMAN STUDENTS. 


Comparing British students with German 
students, he says :— 


How do we stand in this country as to provision for 
such training ? What number of day students are taking 
organised courses of technical instruction in the day-time 
in Greater Britain and Ireland? Last session we had in 
all industries taken together 3,573 students. How does 
this compare with Germany ? In nine German technical 
high schools alone, there were over 11,000 students, not 
counting—as we have done in the British fgures—the 
special schools for agriculture, torestry, mining, ete. 

But vou will sav rightly that mere numbers prove 
nothing ; what of the relative ages and previous training 
of British and German students? First as to age, we 
could опу obtain. our 3,573 students by counting all day 


» value the training so highly that every one of 
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technological students in this country who were over 
I5 vears old; none of the German students were under 
18. Secondly as to previous training: in most of our 
technical colleges there is either no entrance examina- 
tion or it is ап extremely easy one; in the German 
schools it is the exception for any student to be admitted 
unless he can produce a satisfactory leaving-certificate 
showing that he has completed with credit a nine vears' 
course in a secondarv school. So that аз far as age and 
previous training are concerned, British students are far 
behind those of Germany. The conditions in the United 
States are similar to those in Germany. 
ENGINEERING STUDENTS. 

Again, referring to the numbers of American 
and German engineering students, and com- 
paring them with those of this country, he 
remarks:— 


Still, it might be supposed that our students by pro- 
longed courses of study made up for early age and 
imperfect preliminary training. The contrary jis unfor- 
tunately, the case. Take engineering ; we had in the 
whole of this great engineering countrv only 347 third 
year and 52 fourth year students, making 399 in all. In 
à single German technical high school (Charlottenburg 
there were more, namely, 477; and our 399 includes some 
students as voung as 17, and many only 18, while all the 
Charlottenburg students were over 20, and more than 
half over 21. | 

You will ask what are the prospects of young men who 
have been trained in these foreign schools, and who leave 
at the age of 22? Let us base our answer on actual facts 
taken from the statistics of an American institution, the 
magnihcent Massachusetts Institute of Technology at 


Boston. This college is much better equipped than any 
similar institution in London—a city many times 
larger. Its staff is much more numerous than 


that of the best London technical college, namely, 
the Central Technical College at South Kensington. 
For engineering there are at Boston 87 teachers, 
of whom 24 are regular professors ; at the Central 
Technical College there are 22 teachers for engineering, 
of whom three are regular professors. The number of 
day students—all over 18—at Boston exceeds the total 
number of day students of technology over 18 in the 
whole of the United Kingdom. Each year about 300 of 
the students—all over 22—leave the Institute after com- 
pleting a four years’ course, and the American emplovers 
these 
students is provided with an engagement before he 
completes his course. 

The sums of money spent on higher technical educa- 
tion in this country are contemptible when compared 
with the amounts provided for the same purposes in 
either the United States or Germany ; and the latter is a 
comparatively poor country. We must, therefore, either 
believe that our astute American and German Cousins are 
foolishly wasting the time of their young men and much 
hard-earned money on unnecessary technical training, or 
that we are woefully negligent in the matter of equipping 
ourselves and our children for the tommercial and 
industrial struggle which has already begun and which 
is likely to become increasingly severe. 
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MINING STUDENTS. 
Speaking about mining students, Prof. Wer- 
theimer states that the number in the United 
States for the session 1899-1900 was 1,261 :— 


The corresponding figure for Great Britain and Ireland 
for the last session was 166, less than one-seventh as many 
as in the United States. The relative importance of the 
mining industry in this country and the United States 
may be estimated by the following figures, giving the 
coal raised in each in the year 1900 :—Great Britain 
and Ireland, 228,794,919 metric tons; and the United 
States, 244,901,839 metric tons. Let us next compare our 
figures with those of a single mining college in Germany 
—the Roval Saxon Mining College at Freiberg. Last 
session there were in this single institution 372 students, 
or more than twice as manyas in the whole of the United 
Kingdom. In the German Empire in 1900, 149,788,256 
metric tons of coal were raised, as compared with our 
228,794,919 metric tons. 

Of our students, 118 were first year students and 29 
were second vear students ; there were only 15 third year 
and 4 fourth year students. This means that only a very 
small number of our students spent sufficient time in study 
to enable them to obtain a knowledge at all comparable 
with that of the American or German mining students ; 
moreover, we must note that most of the foreign students 
begin their studies at a later age than ours, and are not 
admitted unless they can show that they have received a 
throughly good general secondary education. In fact, 
ina single American institution, namely, the Michigan 
College of Mines, there are more day students taking 
complete courses than in the United Kingdom ; for the 
Michigan college has 178 students, of whom 76 are first 
vear students, 60 second vear students, and 42 third year 
students. In all our institutions we have less than half 
as many third year students as there are in this single 
college in the United States. 


MORE ADVANCED COURSES REQUIRED. 


Reviewing these facts he goes on to remark 
that as a result 
the courses of instruction for mining engineers in 
Germany and the United States are of a much more 
advanced character than those which it is possible 
to give in this country. A minimum period of three 
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vears’ study is required for a diploma, and in Germany 
the higher posts in the industry are open onlv to those 
who hold such a certificate. In this country we have 
nothing to take the place of such a diploma except the mine 
manager's certificate, the standard for which is low when 
compared with a German diploma. The State, therefore, 
offers no inducement to voung men to fit themselves in the 
best wav possible for their future career ; nor does it seem 
likely that it will move in this direction until the Institution 
of Mining Engineers declares that our young mining 
engineers shall be as well equipped with scientific know- 
ledge as their German and American colleagues. No 
doubt the mine manager's certificate meets the case of 
a subordinate official in a mine, and it should be called a 
“mine foreman's certificate.” But surely much more 
should be required from those who are to be actually 
responsible for directing and supervising the great mining 
industry of our country. 


FOREIGN COMPETITION. 


In looking forward to probable foreign com- 
petition he explains that this has, as yet, been 
slightly felt, but that 


the same might have been said at one time of our iron 
industry, which is now slowly but steadily vielding to the 
inroads of foreigners ; thus in 1899 we produced over 
9 million tons of pig iron ; in 1900 less than 9 million 
tons, and last vear only slightly more than 8 million 
tons. In the United States, the production was in 189o a 
little over 9 million tons ; in 1900 it was over 13 million 
tons, and last year about 16 million tons. A considerable 
part of this increase is due to the improved methods 
which the superior íechnical training of American 
metallurgists has led them to adopt. 

Superior technical training might help us to see our 
way to win coal much more economically than we do at 
present, and so to maintain our position as a great coal- 
producing country. It rests in the end with the members 
of the Institution of Mining Engineers to say whether or 
not they will encourage such training. Our young men 
are, the writer believes, more than equal to their foreign 
competitors ; but as regards their intellectual armament, 
they carry pop-guns to meet the rifles of the Germans, 
and Americans. It is in your hands to alter all this; it 
may mean an increase in salaries, but increases in salaries 
judiciously made, lead to still larger increases in profits. 


REVIEW OF 
CONTINENTAL 
PAPERS. 


LEADING 


A Monthly Review of the leading papers read before the various Engineering and Technical 
Institutions of the Continent. * 


STEAM TRAMWAYS IN THE DUTCH INDIES. 


OUR contemporary The Engineer lately asked 

(* Light versus Heavy Railways,” Мау 
yth, 1902, page 462) where lay the line of 
demarkation between light and standard rail- 
ways; and the following definition, adopted 
in the Dutch Indies, may perhaps give a 
guide to the answer: Light railways with 
slight speeds, and the making of which costs 
only one-third that of a “ primary,” or standard, 
railway, are called steam tramways ; and their 
total length is about two-thirds that of the 
railways, 1,485 kilometres (925 miles) against 
2,228 kilometres (1,385 miles). The steam tram- 
ways are also subdivided into those over which 
the rolling stock of the State railways can pass 
and those over which it cannot pass. 

The working of these steam tramways is of 
the simplest character, states M. Auguste Moreau 
in a paper to the French Society of Civil Engineers ; 
but, thanks to the ease with which they 
penetrate throughout, the regularity and the 
security of their working, and also their economy 
as compared with ancient methods, they render 
great service to the country, and have largely 
contributed to its development. Notwithstand- 
ing their low fares and modest receipts, they 
render a very satisfactory return on the capital 
invested, some of the dividends attaining то per 
cent. 

The making of these tramways or light 
railways is greatly facilitated, especially in Java, 
by the excellent roads which are, for the most 
part, sufficiently wide to receive the line of way, 
and for the use of which the concessionaires 


© This matter has been unavoidably curtailed owing to pressure 
upon our space.— En. 


pay no royalty, while the Government cedes 
gratuitously any of the lands not cultivated that 
may be required for a tramway. 

During 1899 the annual expenditure connected 
with the light railways was 2,624 fr. per kilo- 
metre (£169 per mile), and the gross receipts 
5,712 fr. per kilometre (£367 9s. per mile), 
while the capital amounted to 8,400,000 fr. 
(£336,000), and the debenture bonds to 
9,450,000 fr. (£378,000). 

The paper terminates with a very complete 
table summing up the main particulars con- 
nected with the working of light railways in the 
Dutch Indies. 


ELECTRIC RAILWAYS. 

qe is a popular tendency to imagine 

that the main and indeed only object of 
applying electricity to the working of railwavs 
is to increase the speed. M. Léon Gerard, 
President of the Belgian Sociely of Eleciricians, 
does not consider speed to be the chief factor 
in the case, but rather economy, just as in 
all other industrial progress, and next to 
economv, comfort, facility of working, and 
penetration into the heart of cities by clean, 
well-warmed and well-lighted carriages. In a 
paper to the French Civil Engineers he divides the 
question into three parts, ш the first of which 
he deals with the theoretical and practical 
advantages of electric working, while in the 
other two he examines how far these advan- 
tages are at present realised, how they are 
applied, and what are the methods, not merely 
proposed but also sufficiently sanctioned by 
practice that may be regarded as acquired to 
engineering science. 
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WORKSHOP ORGANISATION AND LABOUR 
PARTICIPATION IN PROFITS. 


"n | DA Боны that relates to the organi- 

sation of work and the future of work- 
men is quite a topic of the day," observed 
M. E. О. Lami to the Société des [Ingénieurs Civils 
de France, in a recent communication entitled 
" Organisation du travail dans les chantiers et 
ateliers, avec participation aux bénéfices pour 
le personnel, ouvriers et employés." In the 


RELATIONS BETWEEN MASTERS AND MEN 


irritation and exasperation frequently render 
the situation more difficult ; and such feelings 
if maintained among the workmen should 
be combated. Logic, common sense, personal 
interest as well as the general interest, and 
also a foreseeing patriotism should oblige 
the masters to devote great attention to these 
questions, and do all they can to counteract the 
danger. 

The system of participation in profits has 
been defined by Charles Robert as a variety of 
the labour contract by which clerks and work- 
men receive, in addition to their pay or salary, 
a given part of the net profits without incurring 
the risk of loss. It follows that this does not 
constitute association in the legal sense, and that 
the share thus imparted to labour is naturally 
not so large as in the case of partners who 
share losses as well as profits. It has been said 
with truth that wages constitute an insurance 
which should prevent any further claims by the 
workman; but wages often represent what is 
merely necessary for maintaining the human 
machine, and the workman, even if economical, 
has great difficulty with his wages alone in en- 
suring the existence of his family in the event of 
premature death. 

It has also been said that when progressive 
premiums are added to wages the master has 
done all that can be expected from him; but 
this statemeut is open to criticism. In the first 
place, it is incorrect to draw a comparison 
between capital and administrative capacity on 
the one hand and the workman's services on 
the other, although it is certain that, by the 
side of the master's capacity, there is reason to 
acknowledge the effort made by the hands. 


STEP TOWARDS SOCIAL PEACE. 
It the system of workmen's participation in 


profits be not a sovereiga remedy for industrial 
difficulties, the numerous examples extant show, 
at any rate, that it affords a powerful element of 
social pacitication. The author has been struck 
with the friendly spirit between men and 
masters that reigns in all the establishments 
where this system has been adopted. The 
masters and the capital represent force and 
intelligence in the presence of another force, 
that of numbers, that is too often subjected 
to the worst influences ; and every eftort should 
be made to induce in these operative numbers 
the sense of their true interest. As if imbued 
by George Stephenson’s views as to the 
greater difficulty of engineering men than 
matter, M. Lami asserts that at the present 
day the technical engineer must also be a social 
engineer, for it cannot be denied that the 
workman's claims are not all of them exag- 
gerated; some are well founded, and if a 
little light сап be infused into intelligences 
obscured by sophisms, a pregnant contribution 
will have been made to social pacification. | 


NO HARD AND 


M. E. Goffinon, President of the Societe: pour 
l'elude pratique de la- participation aux bénéfices, 
insisted strongly on the fact that cach individual 
application of participation in profits requires 
special study; and during the fifty years that 
he has been occupied by this question he has 
never found one example that could be applied 
to another. 


FAST LINE. 


PIECE-WORK SYSTEM PREFERABLE. 


M. Н. Couriot, professor of mine working at 
the Ecole Centrale des Arts et Manufactures, 
expressed the opinion that the present method 
of remunerating labour, by the piece-work 
system, is far more rational than that of par- 
ticipation in profits, which interests the work- 
man in the general results of his master's 
business while leaving him absolutely unin- 
terested in ап important part of such profits. 
'The profits of ап industrial establishment are, 
on the one hand, purely commercial, and on the 
other result from the trade skilfulness of the 
workman. "The former are entirely due to the 
intelligence and experience of the master. The 
piece-work system remunerates the two factors 
of the profits that are due to the workmen, viz., 
quantity and quality. 


ACTUATING RAILWAY SIGNALS. 


(IE the working of railway signals, 

points, etc., is effected by electricity, the 
mechanical working must be absolutely free 
from reproach. 


CORNEZ SIGNAL WORKING. 


The new arrangement designed by M. A. 
Cornez, Engineer on the Belgian State Rail- 
ways, and described by him to the Socicly of 
Hainaut Engineers, ensures, without any stretch- 
ing arrangement, a free plav of the wire cord, 
thus permitting it to work signals, etc., at any 
distance. It gives the cord a perfect tension, 
so that any variation in length is at once 
compensated, and the cord works like a rigid 
rod. Accordingly, there is no fear of shock or 
breakage during the action. 

This arrangement permits of fixing a signal in 
its two positions, thus rendering it unaffected by 
the wind ; and, with a slight modification, it also 
permits of invariably obtaining free expansion of 
the wire cord. Lastly, given the travel of the 
hand lever, it is possible with the new appliance 
to modify the distance between it and the signal 
by compensating the vartation in the elonga- 
tion of the wire cord under the intluence of the 
tension effort, either by varying the length of the 
lever arm of the clip or by employing a cord of 
larger or smaller sectional area, or, again, 
(which is the simplest solution) by interposing a 
differential pulley. The latter has the additional 
advantage of giving the chain that connects the 
wire cord with the lever the direction suitable 
for it to become detached from the clip, and 
thus permits the cord to expand and contract 
freely. This arrangement can be applied to 
any signal, etc., now in use, and in the event 
of the wire cord breaking, the signal will at 
once go to “danger” automatically. 


THE EQUILIBRIUM APPLIANCE 


with free expansion comprises two distinct parts 
—the working lever and the part to be worked at 
adistance. The former isa forked lever with cord 
clip апа counter-weight, the lever and a loose 
pulley within the fork having a common axis, 
round which they can turn either independently 
or together according as the clip is in or out of 
action. The wire cord terminates in a short 
length of chain wound on part of the pulley, and 
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carries a counter-weight for balancing that at the 
signal and neutralising the effects of contraction 
and expansion. It thus determinesa permanent 
tension of the wire cord, while preserving an 
invariable length between the lever and the 
signal, etc., to be worked. By varying the 
counterweight, the lever can be perfectly 
balanced both in its forward and backward 
travel. 
THE RECEIVING APPARATUS 


consists of a pulley about 12 in. in diameter and 
8 in. wide, having on its periphery a curved 
groove in which engages a stud on the signal 
shaft ; and the length of this groove is such that 
the pulley, when turning under the effort of the 
cord and lever, Causes the signal shaft to makea 
quarter turn. On опе side of the receiving pulley 
there isa groove on which winds the chain that 
terminates the cord and carries the counter- 
weight; and in this manner an angular dis- 
placement i is obtained equal to the travel of the 
боревме OR i 


ELECTRICITY IN SMALL MINES. 


A^ electric plant, that cost less than £1,000, 
at the Monthieux Mines of the Société 
Stéphanoise de la Mine aux Mineurs, and 
which perfectly fulfils the object intended, 
while having caused no serious difficulty, was 
described to the Sociclé de Z'Industrie Minérale 
by M. Lapierre, who observed that the mining 
art has found in electricity one of the most 
powerful and yet the most docile of auxiliaries. 
For several years past the electromotor has been 
employed in undergrouad workings, for driving 
pumps, fans and winches; andthe day is perhaps 
not far distant when it will supersede the 
imposing and time-honoured winding engine at 
the pit mouth. Hitherto, however, with rare 
exceptions, it is only the influential companies 
who have indulged in this novel luxury, while 
the owners of minor workings have feared that 
the adoption of electricity wouid involve ex- 
pense out of proportion with their output. 
M. Lapierre considers, оп the contrary, that 
in most cases the managers of even the smallest 
mines might demand from the new agent the 

many services it is capable of rendering, with- 
out incurring the imputation of rushing into 
reckless expense, 
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THE BALANCING OF WINDING ROPES AND THE 
GRAPHIC METHOD.* 


NOW that mine working is carried to such 

great and ever-increasing depths, and in 
presence of the large application that is being 
made of the graphic method, a communication 
on the above subject by Professor Dechamps 
to the Liége Association of Engineers must be 
regarded as decidedly opportune. When 
comparing the various types of ropes and 
methods of winding in any given case, it 
is not sufficient, he observes, to calculate the 
values of the moment of the loads at the begin- 
ning and end of a lift for each of the solutions 
proposed. If these elements of appreciation 
suffice for moderate depths, they are not suffi- 
cient for the great depths now attained in 
several mines ; and in such case it is absolutely 
necessary to construct diagrams representing 
the law of the moments for winding with 
balanced cages, or with a single cage, if this 
latter method of winding be required by the 
conditions of the problem. Itis even advisable, 
in the event of there being one or more inter- 
mediate landings, to trace diagrams of the 
moments under the various hypotheses, t.e., 
supposing the total load to be raised from one 
of these levels, the length of the ropes being 
suitably adjusted by means of the loose drum, 
or again supposing that the cage, after having 
received a portion of its load at the lowest 
landing, completes its load at any intermediate 
landing. 


CONSTRUCTION OF THE DIAGRAMS. 

'These diagrams are constructed by marking 
off on the line of the abscisse a length repre- 
senting to an arbitrary scale the total number 
of revolutions corresponding with a complete 
lift, dividing this length into a certain number 
of equal parts, and determining the ordinates 
corresponding with the extremities and the 
intermediate points, these ordinates repre- 
senting to an arbitrary scale the values of the 
moment at each point. Those who have had 
occasion to trace such curves know well how 
long and tedious is the work when the values of 
the moment are determined by calculation—at 
any rate, if the section of the ropes and the 
radii of winding up are variable. 


* We would also refer our readers to the exhaustive paper by Mr. 
Hans C. Behr, presented to the Institution of Mining and Metallurgy, 
on’ W inding Plants for great Оеріћѕ."— Ер, 


USE AND EFFICHENCY OF THE METHOD. 

It is rather astonishing, now that the graphic 
method is so successfully applied to the study 
of many questions, that it has not come into 
general use for constructing diagrams of the 
nature in question; and yet the curves are 
traced without difficulty. If in some cases the 
diagrams are relatively complicated, far less 
time is required to trace them than that 
for solution by calculation. Lastly, if it be 
true that the results obtained are not quite so 
correct, this is of little importance for the matter 
in hand; and, moreover, one is less liable to 
commit serious errors, because they at once 
become apparent to an eye at all practised, so 
that fallacious results may at once be set right. 

To the original paper is appended a table of 
the results deduced from the diagrams ; and 
the values obtained by calculation are added by 
way of check. Comparison of the two sets of 
figures shows, concludes the professor, that the 
graphic method may be regarded as sufficiently 
correct if the nature of the problems for the 
solution of which the diagrams are intended be 
borne in mind. | 


NEW ELECTRIC FURNACE. 

HARMET, manager of the Saint-Etienne 

e Iron and Steel Works, has designed 
what he terms an “electric furnace for the electro- ` 
metallurgy ot iron or its compounds,” in order 
to produce finished steel from raw iron ore. 
The furnace, as described to the Société de 
l'Industrie Minerale, comprises a first. portion, 
called the calcinator, in which the oxides or 
other matters charged in raw are dried, roasted, 
and calcined; a second portion, called the 
reducer, in which are effected the reduction of 
the oxides and the fusion of the more or less 
unfinished metal; and a third part, called the 
regulator, where the metal that comes liquid from 
the reducer is brought to the desired point. 
With the electric furnace a metric ton of 
steel is now made with 360 kg. (7] cwt.) of 
coke and 1,819,150 electric calories, costing 
together 27 fr. 19 с., from which must be 
deducted the value of the 220 ky. of C. O. that 
remain to be utilized, and estimated at 5 fr. 50 c., 
thus leaving 21 fr. 69 c., which sum is now sub- 
stituted for that of 42 fr. 50 c., the cost of a ton 
of coke, and half a ton of coal with machinery, 
leaving a difference of 20 fr. 81 c. (16s. 8d.) per ` 
ton in favour of electro-metallurgy. 


Р While our columns аге always open for the discussion of any relevant subject, we do not necessarily endorse 
the opinions of contributors. Anonymous letters will not be noticed; therefore, correspondents will please 
give names—not necessarily for publication, but as a guarantee of good faith. All letters of more than 

-one thousand words will be subject to revision. 


THE RELATIONSHIP BETWEEN EMPLOYERS 
AND THEIR WORKMEN. 


To the Editor of PAGE'S MAGAZINE. 


SiR,—In view of the ever-increasing interest which 
centres in the relationship between employers and their 
employees, your readers may perhaps welcome a few 
particulars of the regulations which obtain at the works 
of Messrs. Jardine, of Nottingham. 

Notice to terminate the employment of workpeople is 
neither given nor required, but no one who has entered 
upon his fifth year of service, or who has worked for 
the hrin for a longer period, can be discharged without 
consultation with the principal. In order to secure the 
greatest benetits to tried employees, the workmen are 
divided into classes according to their length of services. 
At the close of last year, there were nineteen men who 
had been connected with the firm for twenty years or 
longer; in two cases the period extended over thirty 
years, and in one case, that of the senior foreman, it was 
thirty-one years. 

The management make it quite clear to the foremen 
that each man practically determines his own pay and 
position, since these depend upon his executive ability 
and the quality of the work he is able to produce. The 
foreman is encouraged to make his department a bright 
example to all others. It is understood that no machinery 
is to be turned out unless it is of the best quality. 
Further than this, he is to be constantly on the look out 
for improvements and for means of reducing the cost of 
work in his department, pointing out any faults that 
exist, and suggesting alterations where necessary. His 
promotion also depends largely upon cleanliness and 
order. He is instructed to treat all wcrkpeople under his 
charge with due respect, both in and out of the shop, but 
hc is not to make companions of them. This last proviso 
is dictated by experience as a necessary measure to guard 
against favouritism, and also to strengthen discipline. 

It is recognised by the hrm that a contented man is a 
better producer than а discontented man, and that only 
the best machinery can. be manufactured by the superior 
intelligence, efficiency, and goodwill of the working 
force. A person with “a sore head " is uncompromisingly 


* sacked," and a similar fate awaits the workman who, 
given the opportunity, scamps a job. Lenders and 
borrowers oí money are also marked (ог discharge. 
“The man who encourages drinking and other bad 
habits by readily lending shillings" is in the firm's 
experience "a sly creature," who should be found out 
and “ sacked." The man who regularly borrows a shilling 
on Monday, undertaking to pay fifteen pence for it on 
the Friday, is not the kind of person required about the 
premises. The official black list also includes betting 
men and boys—bookmakers and backers—the man who 
illtreats his wife and family, dealers in goods on the 
instalment plan, and trade unionists. 

А system of rewards or prizes for punctuality of 
attendance, tool cleaning, improvements and excellent 
work in the shop, finds a suitable extension in facilities 
for healthy sport and elevating pursuits during leisure 
hours. These include flourishing clubs for swim- 
ming, rowing, football, cricket, and a military band. 
For the benefit of workers in case of sickness, there 
are a Sick and Provident Society and a Foremen's 
Mutual Benefit Society. Special inducements in the 
shape of conduct money, prizes, and the like аге 
offered to the boys employed with a view to turning 
them into efficient workmen and creditable citizens. 

Perhaps one of the most interesting arrangements is 
the scheme of profit-sharing. Any employee who has 
been connected with the firm for five or more years may 
deposit sums within certain specified limitations, and, in 
addition to an interest of 5 per cent. per annum, receives 
a bonus according to the profit that may have been 
made in the department in which the depositor is 
employed, taking into account the particular part the 
depositor has taken in earning such profits. 

The scheme does not confer алу right on a depositor 
to demand or ascertain the rate of profit that may have 
been made in the business generally, or in any particular 
department. The depositor, however, is assured of his 
capital and his five per cent. interest. —Yours very truly, 

GEORGE ARMISTEAD. 

97, Newbridge Road, Bath. 


[We shall be glad to receive further correspondence 
upon this subject.—Eb. ) 
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BOOKS OF THE MONTH. 


In this department special attention will be paid to all books dealing entirely or in part with subjects 

within the purview of the Magazine. While space will be given for expressions of opinion on books or 

papers of general interest which may be submitted for that purpose, contributors will please remember 

that this column is intended in the main for reviews of technical books dealing with the Engineering, 

Eleetrical, Shipbuliding, Iron and Steel, Mining, and Allied Industries. The address of the publisher and 
prices should be enclosed in all publications sent for review. 


"GOLD MINES OF THE WORLD." 


Second edition, 1902. By J. H. Curle. London: 

Waterlow and Sons, Ltd. тоз. net. 
eT HE average mine manager, whether in South 

Africa or Australia, in the East or America, 
is a self-reliant and capable man. Of course 
there are exceptions. Some managers are not 
capable, some are not even honest, but, as a 
rule, those in actual charge of gold mines to-day 
are men who can be relied on. The special 
knowledge required by these men has to be 
almost encyclopzedic in its range, while a strong 
grasp of the springs of human nature, the 
knack of choosing good lieutenants, the exercise 
of great tact and the ability to govern are all 
necessary requirements. It is men such as these 
that Mr. Curle apparently had in mind when 
writing the above admirable work of 380 pages, 
exquisitely illustrated and beautifully printed. 
There is по ѕса,пріпр of the sabject. The author 
treats in a most exhaustive and detailed manner 
with the gold mines of the Transvaal, Rhodesia, 
West Australja, Victoria, Queensland, and the rest 
of Australasia, India and the Malay Peninsula, 
Canada, the United States, Alaska, and Mexico. 


In fact, ‘the only country that is not dealt with 
appears to be Russia; but as all the gold there is 


found in alluvial or “ placer " deposits close to the 
surface, only one or two attempts have yet been 
made to sink deep shafts. 

The author’s sympathies are apparently un- 
favourable to the miner. He says :— 


The miner who does his day's work to the best of his 
ability, and who saves his money with the idea of 
bettering himself, is in a minority. The average work- 
man has a weak sense of duty: he is jealous of his 
employer's better position, and joins a labour union in 
the secret hope that it may be able to thwart the schemes 
and lessen the profits of the company from which he 
earns his living. The rate of pay for a miner on nearly 
every gold-mine is high. In Australia it vanes from 45s. 
to 705. а week. In the United States even the unskilled 
worker draws 3 dols. aday. In India, the Transvaal, and 
Canada, it is as much as this, or even more. A good, 
worker, too, can always makea bigger wage than this 
by taking a contract. But only the few get any good 
from this high wage. The steady men save their money ; 
in course of time they build a house and have a bank 
balance. A good many, too, find an opportunity to buy 
shares with their savings ; but the majority literally 
squander their wages on drink or gambling, and live 
from hand to mouth all the time. No miner need be a 
poor man, or consider himself an inferior being. After 
each year's work he can easily lay aside quite a substantial 
sum, and at thirty years of age this accumulated money 
ought to bring him in a decent income. 

My sympathies were originally on the side of the 
miner. My personal experience їп America, however 
and more especially Australia, has shown me that the 
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majority of miners to-day are lacking in a sense of duty, 
and they are only too glad to see their emplover's affairs 
going wrong. Many of these men are Finns, Poles, 
Slavs, or Italians, from whom we cannot expect much ; 
but, unfortunately, there are thousands of English and 
Americans who are led by these men, and the breach 
between labour and capital in English-speaking countries 
continues to be a very wide one. 


Sometimes the author makes some very 
pungent remarks. Here is one :— 


What a work we have before us in ridding the 
industry of the guinea-pig—the worthless director! We 
wonder that America is outstripping us in everything. 
But take even this question. In America the director is a 
business man, often a mining specialist, and alwavs an 
executive head. With us the London director is a titled 
person, or other sort of dummy, with no business or 
mining experience, and simply put there todecoy. Why 
DO we continue to keep these men in power? 


Continuing, he relates the following quaint 
little story :— 


The Right Hon. the Earl of ——, chairman of the 
Chapultepec Gold Mine, sat one day in the company's 
otfice. He was signing scrip transfers ; it was the thing 
he was best at of all his duties. As he sat writing, a look 
of extreme sagacity came into his face, and all his mining 
knowledge shone out of his eyes. “Mr. Secretary,” said 
he to the young man standing beside him, “ our manager 
has several times lately in his reports used the word 
slope. I do not remember to have heard this word 
before. CAN YOU TELL ME WHAT A STOPE 
REALLY IS?" 


In the section treating on the United States 
he says:— 


The big mining capitalist in America likes to get hold 
of a gold mine that he can develop and work himself. 
Into such a mine—if it shows promise—he will sink a 
great deal of money. But having done this, and taken 
the risk, he is for ever afterwards in absolute control of 
the mine and its policy. It is his “cinch.” Even if the 
mine is put on a share basis, and the bulk of the shares 
sold to small holders, he still retains the control. Anyone 
who wants information must go to him, and ask it as a 
'favour—and then, if it is important information, the 
chances are ten to one that he will not get it. 

American shareholders seem to be satished with this 
sort of thing, though personally it would not suit me. I 
do not say that these men are necessarily dishonest ; 
often they are not. But it is an understood thing that 
the strong, moneyed man in the States can do whatever 
he likes ; so he is really bevond criticism. 

These men are a law unto themselves. Printed on the 
doors of American mine buildings you often sec the 
words :— 

KEEP OUT 
THIS MEANS YOU. 
-I have sometimes, while reading this notice, expected 
the “ boss ” to walk round the corner and say: “ Here, 
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you! I've made my fortune, and this is my mine. It 
makes me tired to look at you. Get out!” 

I found mine managers in the States always civil and 
willing to interest a visitor. But about the giving of 
real information—-unless by instructions from head- 
quarters—they are bound hand and foot. 


In the chapter on “ Ethics in Gold-Mining ” 
there is further “ hard-hitting "— 


No director should buy or sell shares in his own com- 
pany. To make up for this he should be paid a good 
salary, and would have to take his work scriously. The 
average dummy director does no work. Не is only a 
nuisance at board mectings ; he talks drivel. If I were 
floating a mine I should like the board to be composed of 
THREE MEN ONLY, of mining or commercial profes- 
sion. They would be well paid—much more than a 
guinea a meeting—but would have to work hard and 
take an executive interest in the mine's affairs, which 
directors rarely do at present. Even with a board such 
as this—of professionals, so to speak—I would feel in- 
clined to raise the status of the manager, so that his 
decision should weigh equally with that of any member 
of the board. How much more so is this necessary when 
we see the affairs of great mines handed over to the 
mercies of retired generals, lords, and the others of the 
species. 


In his advice on floating mines and choosing 
managers the author pertinently remarks :— 


The manager appointed must, if possible, be a trained 
mining engineer, but if not that, at least a man of expe- 
rience, accustomed to control, and entitled to ask and to 
receive a minimum salary of £800 a year ; a firstrate таги 
would expzct £2,000 a year, at least, but he would not 
take up the management unless the mine was a really 
promising venture. The manager appointed must in no 
way be connected with the vendor. И is a great mistake 
to postpone the sclection of a highly paid manager until 
the mine is proved payable. Ап ignorant man, or one 
who allows the directors to dictate to him on technical 
questions, will cost the company thousands of pounds, and 
will never be able to gauge the exact value of the ore. 


Altogether a capital handbook, and one that 
cannot fail to be of very practical use to the 
technical man. 


Wilson's Handbook to South African Mines, etc., 1902. 
London: Mathieson and Sons, 16, Copthall Avenue, E.C. 
5s. net.—A very useful handbook to anyone interested in 
South African mines, giving full particulars as to their 
officials and capital, the objects of the various companies, 
the situation and extent of the property owned, and the 
number of stamps working. In a great many cases the 
total crushings in ounces for a series of years, and the 
dividends paid are appended. Statistics showing the 
monthly output of gold in the Witwatersrand district and 
Rhodesia will probably be of interest to many. 


The Conquest of the Air, By John Alexander. London: 
S. W. Partridge and Co., 8 and 9, Paternoster Row, Е.С. 
15. Od.—An attractive publication in which 100 pages 
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are devoted to the history of aérial navigation. The 
achievements of Senor Santos Dumont, Sir Hiram 
Maxim, Dr. Barton, Count Zeppelin, апа others, are 
discussed and analysed, and military readers will find 
the chapter on the balloon in war and its probable 
development well worthy of perusal. 


Gas and Gas Fittings. By Н. F. Hills, F.C.S. London: 
The Builder Student's Series, Catherine Street, W.C. 
Ss. net.—An interesting and admirably written hand- 
book, teeming with useful information relating to coal- 
gas, water-gas, power-gas, and acetylene. For the use 
of architects and builders the work is to be highly recom- 
mended. At the same time it is so admirably clear and 
exact in its description of the essential technicalities 
which must necessarily be constantly referred to in a 
work of this kind, that even for the "ordinary" indi- 
vidual—especially if he happens to be at all concerned as 
to the best method of procuring the brightest and most 
healthful of gas luminants with the least possible outlay 
—it simply overflows with sound common-sense views 
and good advice. While there may be one or two points 
in it with which the author and ourselves are at variance, 
these are, generally speaking, of minor importance, and 
do not depreciate the admirable object which the book is 
intended to serve. 


Verbal Notes and Sketches for Marine Engineers. Ву 
J. W. Sothern. Third Edition ; revised and enlarged. 
London : Whittaker and Co., Paternoster Square, 4s. ба. 
net.—A well-printed and well-illustrated work of 200 
pages, which will.be found of great use by engincers 
competing for first-class and second-class certificates of 
competency at the Board of Trade examinations, and 
also by marine engineers in general. Ht contains notes 
and sketches of verbal questions given at the examina- 
tions, and also a series of carefully selected indicator 
cards, with defects and explanations complete ; descrip- 
tions of water-tube boilers, patent valve gears, valve 
diagrams, retrigerating machinery, and marine electric 
lighting, etc. 


Society of Engineers. Transactions for 1901 and General 
Index, 1857 to 1901. Edited by Perry F. Nursey. London : 
E. and F. N. Spon, Limited, 125, Strand, W.C.— 
Probably most members of the society will have already 
perused the above papers in their original form, and no 
doubt wil agree with us when we opine that they make 
a very readable and useful volume. 

The transactions open with a full report of Mr. Charles 
Mason's inaugural speech as chairman of the society, 
preceding a detailed and concise account of the various 
mectings which took place during the year. Amongst 
the more import; nt. of the papers read before the 
society is one by Mr. Perry F. Nursey (the secretary) 
on “ The Production of Metallic Bars and Tubes under 
Pressure." An article which also makes very interesting 
reading is Mr. B. Grierson's paper, entitled, “ The Treat- 
ment of Low-Grade Iron Ores for the Smelting Furnace"; 
and Mr. Gerard J. B. Jensen's paper on " Certain Details 
of Drainage Construction," if somewhat prosaic and 
* heavy,” certainly contains a deal of valuable informa- 
tion, and there is abundant evidence that the writer knows 
this subject. Other papers which cannot fail to be of 
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interest to technical men are Mr. A. Taylor Allen's 
“Conerete Subways for Underground Pipes”; “ Preli- 
minary Investigations for Water Supply,” by Mr. Svdney 
A. Hollis; “ Irrigation Works in South Africa," by Mr. J. 
Freebairn Stow; “The Main Drainage of Ilford,” by 
Mr. К. С. Hetherington; “ The Sewage Question during 
the Last Century," by Mr. Н. Alfred Roechling. In 
addition to the above, the work contains the annual report 
of the Council, with statement of accounts, and an index 
of the society's transactions since the year 1857. The 
various articles are excellently illustrated by blocks from 
line drawings, principally sectional. 


Coal Cutting by Machinery in the United Kingdom. 
By Sydney F. Walker. London: The Colliery Guar- 
dian Co., Ltd., 49, Essex Street, Strand, W.C.—This is 
an excellent handbook of reprinted articles which origi- 
nally appeared in the Colliery Guardian, and which 
were the result of investigations undertaken by the pro- 
prietors of that journal on the question of the application 
of coal-cutting machinery in British mines. The wide 
acceptance which the coal-cutting machine has received 
in American mines has caused the attention of mining 
engineers to be directed with increasing earnestness to a 
question which may have an important influence upon 
profits, wages, and prices. The 142 quarto pages, which 
are profusely illustrated by halt-tone engravings and line 
drawings, will prove exceedingly useful to the colliery 
owner, colliery manager, ог inventor, and show very 
clearly the nature of the obstacles to be surmounted. 
Descriptions have been included of nearly every machyie 
that has been invented and put to practical use. 


Trades Waste; Its Treatment and Utilisation, with 
special reference to the prevention of rivers pollution. 
By W. Naylor. London: Charles Grittin and Co., Ltd., 
Exeter Street, Strand, 21s. net.—In this admirable 
treatise the author aims at setting forth the causes of 
rivers pollution and also the best known means of 
preventing such pollution economically. The utilisation 
of trades waste, except where rivers pollution is con- 
cerned, is only touched upon ; but so far as we are aware 
this is the first publication of any length devoted to the 
subject as a whole, and should be of the greatest interest 
to borough engineers, surveyors, architects, and analysts. 
No one particular system of treatment has been con- 
sidered as specially advantageous, but a very fair attempt 
has been made to point out the principles, characteristics, 
and advantages of each, so that, to suit any particular 
case, a combination of any or all could easily be devised. 
The book abounds with plans, half-tone engravings, and 
drawings of every description, which elucidate the sub- 


ject in the fullest possible manner. 


Gold Seeking in South Africa. By Theo. Kassner, 
London : Charles Gritlin and Co., Ltd., Exeter Street, 
Strand. 4s. 6d.—This little handbook of hints for 
intending explorers, prospectors, and settlers makes no 
pretence at technicalities, its only object apparently 
being to make clear and intelligible to the uninitiated 
all the necessary points in prospecting and mining, with 
other useful information. With the aid of numerous 
lllustrations and plans the author gives a simple yet 
comprehensive description of the gold-bearing strata 
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of the Transvaal. To the individual who has decided to 
search for minerals and develop his “tnds” to such a 
stage that they may become “ paving concerns” on either 
a large or small scale, this little volume will be invaluable. 


Congres International d'Electricite. (Paris, 1&th-25th 
August, 1900.) By M. E. Hospitalier, Rapporteur Général. 
Paris : Gauthier-Villars, Imprimeur-Libraire.—To апу 
ot our readers who attended the International Electrical 
Congress held during the time of the Paris Exhibition 
(18th to 25th August), 1900, this volume of 526 pages, con- 
taining the various articles read, and the discussions 
arising therefrom, will serve asa pleasant memento. To 
those who could not attend it will prove a very interesting 
and serviceable handbook for their technical library. 


Early History of Lighthouses. By Thomas К. Tait. 
Edinburgh: Oliver and Boyd. Price 15.— This is a very 
useful handbook giving a short account of lighthouse 
legislation in the United Kingdom, with excerpts from 
existing Acts affecting the Commissioners of Northern 
lighthouses. Of great service to marine people generally. 


A Practical Treatise on Mine Surveying.* By Arnold 
Lupton. London: Longmans, Green and Co., 39, Pater- 
hoster Row. 12s. net.—This work has evidently been 
prepared with the intention of assisting students in 
learning the art of mine surveying. Whilst primarily the 
object the author seems to have had in view has been 
the preparation of an elementary text. book, he has 
endeavoured to make the work of value as a reference 
book in the more advanced parts of the subject, and the 
chapters dealing with Trigonometrical Plotting, Hypso- 
metry, Method of Finding the True North, Metalliferous 
Mine Surveying, Photographic Surveving, Prospecting 
with the Magnetic Needle, etc., have evidently been 
included with this purpose in view. Every possible 
variety of surveying instruments, and the methods of 
using them, are ably described and illustrated. The 
various ways of plotting underground survey аге 
analysed, and every possible contingency that a mine 
surveyor is likely to encounter in the practice of his 
profession is admirably coped with and elucidated. 


OTHER BOOKS RECEIVED. 


The Generators of Electricity at the Paris Exhibition 
of 1900. By C. F. Guilbert, Electrical Engineer. This 
volume contains 20 separate tables and 615 engravings 
and plans, of which 118 are plates. Paris: C. Naud, 
editeur, 3, Rue Racine. 1902. 30ї. 


The New Volumes of the Encyclopedia Britannica. 
The second of the new volumes, being Vol. 7260 of the 
complete work. London: A. & C. Black. The Times. 
1902. 

A Bibliography of the Analytical Chemistry of Man- 
ganese, 1785-1900. By Henry P. Talbot and John W. 
Brown. Citv of Washington : Published by the Smith- 
sonian Institution, 1902. 


[® We recommend апу of our readers who are interested in the 
subject of mine surveying instruments, to procure also а copy cf 
Mr. Dunbar D. Scott's excellent paper read before the recent London 
meeting of the Institution of Mining Engiucers.—Epn.] 
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Elementary Treatise on Physics, Experimental and 
Applied. Translated from Ganot's “Elements de 
Physiques " (with the author's sanction), by E. Atkinson, 
Ph.D. F.CS. Sixteenth edition, edited by A. W. 
Reinold, M.A., F.R.S. London and Bombay : Longmans, 
Green and Со. 15s. 


Electrical Installations. By Rankin Kennedy, С.Е. In 
four vols. Vol. IL.: “The Electrical Circuit, Measure- 
ment, Elements of Motors, Dynamos, Electrolysis.” 95. 
net. Caxton Publishing Company. 


Review and Text of the American Standard Specifica- 
tions for Steel, adopted in August, 1901, by the American 
Section of the International Association for Testing 
Materials. By Albert Ladd Colby. Second edition, re- 
written, and containing the revised text of the Standard 
Specifications. Easton, Pa.: The Chemical Publishing 
Company. 


Refrigeration, Cold Storage, and Ice-Making. А Prac- 
tical Treatise on the Art and Science of Refrigeration, 
By A. J. Wallis-Tayler, Assoc.M.Inst.C.E. London: 
Crosby, Lockwood, and Son. 155. net. 


The Mining Manual for 1902. By Walter К. Skinner, 
I2, Clement’s House, Lombard Street, Е.С. A Record 
of Information concerning Mining Companies, Gold, 
Diamond, Silver, Copper, Tin, Iron, and other Mines, 
Collieries, Land and Exploration Concerns, etc. This 
is followed by lists of Mining Company Directors and 
Secretaries, and concludes with a Dictionary of Mining 
Terms. In all 1,700 pages. 215. 
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LONDON, AUGUST, 1902. 


NO. 2. 


TELEGRAPHY. 


SIR W. Н. PREECE, K.C.B., F.R.S., &с. 


` In this article the author gives a short account of his relations with Mr. Marconi, 


and indicates the progress which has been made in ZEtheric Telegraphy. 


He 


points out the purposes for which it can best be applied, at the same time 
discussing its present value as a commercial system.—En. 


signals forming an 
alphabet, and there- 
by rendering the 
instantaneous trans- 
mission of language 
possible, were sent 
across the sea from 
Dover to Calais by 
electric currents 
through a copper wire insulated by gutta- 
percha in 1851. The first practical cable 
was laid in 1852, and now, fifty years after, 
we have the world embraced and linked 
together by 200,000 miles of cable, nine-tenths 
of which have been laid by private enterprise 
and by British capital. The British Empire is 
connected up by a nerve system as complete as 
that in tbe frame of each human being. In 
the morning papers we may read at our own 
breakfast table the previous day's news from 
our most distant colonies, and from every part 
of the world. The laying of submarine cables 
has become such а matter of fact, and excites 
now so little surprise, that last year 15,000 miles 
of submarine cable were successfully laid from 


England, «id the Cape, to Australia without 
the fact being even chronicled in the daily 
Press! Compare this with the sensational 
paragraphs and the gratuitous advertisements 
so freely promulgated of the so-called “© wire- 
less telegraphy." The first Atlantic cable, 
laid in 1858, was infinitely more wonder- 
ful in its conception and completion. 
Cyrus Field and the теп who severally 
planted down their £1,000 per share to test a 
gigantic experiment deserve some historical 
record. They lost their money, but they solved 
a practical and commercial problem. Of these 
shares 106 were taken in London, 88 in the 
United States, 86 in Liverpool, 37 in Glasgow, 
and 33 in other parts of England— 350 shares 
in all. 


A STEP NEARER INTER-PLANETARY 
COMMUNICATION. 


On February 215, 1894, two years before I 
met Mr. Marconi, I read a paper before the 
Society of Arts in London on “ Electric 
Signaling Without Wires" I concluded by 
saying, "It is something to be able to report 
that we have now acquired a practical system 
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of signalling across space without the necessity 
of using wires. Although this short paper is 
confined to a description of a simple practical 
system of communicating across terrestrial 
space, one cannot help speculating as to what 
may occur through planetary space. Strange 
mysterious sounds are heard on all long tele- 
phone lines when the earth is used as a return, 
especially in the calm stillness of night. Earth 
currents are found in telegraph circuits, and the 
Aurora Borealis lights up our northern sky 
when the sun’s photosphere is disturbed by 
spots. The sun's surface must at such 
times be violently disturbed by electrical 
storms, and if oscillations are set up and 
radiated through space in sympathy with those 
required to affect telephones, it is not а wild 
dream to say that we may hear on this earth a 
thunderstorm in the sun. If any of the planets 
be populated with beings like ourselves, having 
the gift of language and the knowledge to 
adapt the great forces of Nature to their wants, 
then if they could oscillate immense stores of 
electrical energy to and fro in telegraphic order, 
it would be possible for us to hold commune by 
telephone with the people of Mars" On 
December 6th, тосо, paragraphs appeared іп 
the Press with the startling announcement that 
Mars was signalling to the earth. Light 
appeared and vanished on the surface of that 
planet. But the signals could not be read ; they 
were not consecutive or orderly. It is now 
believed that they were due to natural effects ; 
indeed, to gigantic clouds floating in the atmos- 
phere of the planet reflecting the light of the sun. 

I must say something of the history of this 
fascinating subject. 


“WIRELESS” TELEGRAPHY A MISNOMER. 


The word “wireless” is an absolute mis- 
nomer. Wires are essential and imperative 
in some part of the plant. It is their position 
and direction that vary. Every telegraph of 
every kind requires a transmitter to generate 
electric disturbances, a medium for their trans- 
mission, and a receiver to translate them into 
comprehensible language. As a medium we 
may employ, as in ordinary electric telegraphs 
and telephones, metallic conductors, or atr, or 
walter, or the ather—the medium that fills all 


air and the zether as waves. 
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space, whose existence and properties are so 
difficult to grasp, but which is as real as the 
walls of our houses. Hence we have a con- 
venient classification :— 

I. Metallic Telegraphy. 

2. Pneumatic  ,, 

3. Aquatic - 

4. Actheric i 

Through metals and water the disturbances 

are transmitted as electric currents; through 
In heliography the 
waves are light waves pure and simple. The 
transmitter is mechanical and the receiver is the 
human eye, the most sensitive and beautiful 
electric apparatus in nature. There is no 
electricity and therefore there are no wires. It 
is a real system of Wireless Telegraphy. In 
Ætheric Telegraphy, or, as the Germans call it, 
Spark Telegraphy (Funken Telegraphie), the 
waves are electric, but there is no difterence 
except insize and frequency between them and 
the light waves formed by every twinkling star. 
Light waves measure from crest to crest some- 
where about туі = of an inch, but electric waves 
have a length of from 1 ft. to І mile and more. 
Our great British physicist, Maxwell, estab- 
lished the similarity of electricity and light 
in 1864 A lighthouse indicates to the 
mariner its identity by preconcerted groups 
of light flashes; the heliograph conveys the 
soldier's despatch from the hill fort by groups 
of zetheric waves, called light, forming the 
alphabet ; the commander of a fleet directs the 
movement of every ship by similar flashes of 
zetheric waves called electric. To comprehend 
wtheric telegraphy one must know something 
of waves of light. 


EARLY EXPERIMENTS. 


Morse, the inventor of the universal tele- 
graphic alphabet that bears his name, showed 
in 1842, across the Susquehanna, that the water 
of broad rivers and channels could be made to 
form part of an electric circuit without sub- 
merging any wire in them. Lindsay did the 
same thing at Dundee across the Tay in 1854, 
and in the same year I assisted him in testing 
his plan in London. 

The telephone was introduced in 1877, and 
it proved to be such a marvellous sensitive 
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apparatus, that it brought to our knowledge 
minute currents of electricity whose existence 
was known from Faraday’s discoveries, but 
whose presence was not made evident by any 
apparatus then extant. In 1882 I succeeded by 
its aid in bridging the Solent on Lindsay’s 
plan. It is to this day a common practice in 
India to maintain permanent telegraphic com- 
munication across rivers by similar means. 
Water is thus the medium completing the 
circuit. The wireless portion is a very small 
fraction of the whole conducting path or 
circuit. This circuit conveys currents of elec- 
tricity and the underlying principle is that of 
conduction, In such a system the matter of the 
earth is an essential element. 


THE OISCOVERY OF INDUCTION. 


Faraday, in 1832, discovered the principle of 
induction. Не showed when iron was mag- 
netised, or demagnetised, that when currents 
were formed or ceased, even the movements 
of magnets or of currents, produced, by influence 
at a distance, other momentary currents of 
electricity of definite intensity and direction. The 
medium for the transmission of these effects is 
the zther. It was known that every telegraph 
wire, when conveying currents, disturbed every 
other telegraph wire in its neighbourhood, but 
the disturbances were not evident. The tele- 
phone, however, made their presence known. 
An old telegraphist in the Telephone Company's 
Exchange in London, early in 1884, was able to 
read telegrams being sent on the Post Office 
system. This led to an immediate investiga- 
tion. The cause was discovered in Faradaic 
induction, and the remedy—the metallic circuit 
—was adopted. This led me at once to the 
conception of zetheric telegraphy by induc- 
tion, and to a long and tedious investigation of 
the possible distance to which these effects 
were transmissible. Effects were detected 
between wires separated by a distance of forty 
miles, and distinct conversation was held by 
telephone through a distance of one-quarter of 
a mile. The subject was brought before the 
British Association on September 7th, 1886, in 
Birmingham, and has been discussed at fre- 
quent intervals ever since. 


Page’s Magazine. 


EARLY APPLICATION OF /ETHERIC TELEGRAPHY. 

In 1892 actual messages were transmitted 3:3 
miles across the British Channel, from Penarth 
to Flat Holm. In 1894 speech was transmitted 
across Loch Ness 1} miles by telephone. In 
April, 1895, communication was maintained 
with the Island of Mull during the breakdown 
of the cable. The system has since been 
permanently established at several places and 
has proved itself to be, for short distances, a 


| practical system of telegraphy. 


In 1896 Mr. Marconi was introduced to me, 
and showed me another and better mode oí 
doing the same thing. He had applied 
“ Hertzian ” electric waves and Branly's coherer, 
with which Principal Oliver Lodge had made 
us so thoroughly acquainted, to the purpose. 
The resources of the Post Office were placed at 
his disposal for experiment and trial. Duringa 
discussion upon a paper read at the British 
Association in Liverpool in September of that 
year upon Hertzian waves, I was able to 
announce their succesful application to “ Wire- 
less Telegraphy " by Mr. Marconi on Salisbury 
Plain. This created quite a sensation—a sensa- 
tion that has not yet subsided, for he has very 
recently, apparently, obtained similar effects by 
similar means across the Atlantic. 


MR. MARCONI'S AMBITION. 


Unfortunately, Mr. Marconi was captured by 
a financial syndicate, and his relations with the 
Post Office were severed. Nearly six years 
have elapsed, and yet the system has not yet 
reached the practical stage. It is still experi- 
mental. Mr. Marconi's ambition is evidently to 
conquer great distances. From Europe to 
America, and from America to South Africa has 
attractions for him greater than a good, sound 
practical system between Guernsey and Sark. It 
is not wanted across great oceans—it is wanted 
across narrow, rocky channels, and between tide- 
swept island homes. It isa remarkable thing to 
say that at the present there is not a single practi- 
cal commercial circuit established on this system 
in the world! Н was tried in Honolulu for 
commercial purposes, but was abandoned owing 
to its defects. Every nation has warmly taken 
up the development of the system, especially 
for their naval services. The British Post Office, 


Wireless Telegraphy. 


the Admiralty, and the War Department are 
busy experimenting, improving, апа testing. 
Every ship of war is being fitted up, and every 
colony is watching eagerly for something prac- 
tical. It was a failure in South Africa. Indeed, 
it does not work well over land. The sea is its 
home. 
THE SYSTEM IN GERMANY. 
Germany, under the immediate auspices of 
the Emperor, has exhausted every etfort to 
ensure success. Messrs. Slaby and d’Arco have 
developed a very promising system, which is 
fitted up on every German warship—forty in 
all. They seem nearer practical success in that 
commercial country than the Marconi Company 
is in England. It is now placed upon the 
market in Germany, and its services are guaran- 
teed by the Allgemeine Elektricitits Gesell- 
schaft. There are two systems, one like 
Marconi's based on the coherer and electric 
waves, the other based on Hughes’ micro- 
phone receiver acting as a relay. The latter 
is said to be more sensitive than the former. 


The signals are dependent on the varia- 
tion of current and not of potential. The 
following appeared in the Times recently 


from the pen of its Berlin. correspondent : 
“The Emperor has published an order to the 
eftect that theSlaby-Arco telegraphic system, the 
efficiency of which for military purposes has been 
demonstrated by exhaustive experiments, shall 
be exclusively employed, until further orders, on 
board all vessels of the Imperial Navy and in all 
coast signal stations. The Pos! points out that 
the Imperial order is of wider significance 
than is at first apparent, since the commercial 
marine will also of necessity adopt the system 
which has been rendered obligatory for the 
navy. The same journal states that thirty- 
two German ships of war already possess 
the necessary apparatus, and that the Ham- 
burg-American line has at Duhner, and the 
North German Lloyd at Bremerhaven, ex- 
perimental stations with which telegrams have 
been exchanged at a distance of 150 kilo- 
metres. In engineering circles it is stated that 
the German Government is preparing a law 
s telegraphy, the object of 
rman engineers. The 
r the Marconi system, 


regarding wireles 
which is to protect Ge 
erection of stations afte 
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it is declared, will not be authorised on the 
German coasts. Mr. Marconi is endeavouring 
to establish a world monopoly, and the attempt 
must be frustrated, a task which will present the 
less difficulty, inasmuch as experts are fully 
agreed that the Slaby-Arco system is in all 
respects equal to that of Marconi." 


EFFECT OF EXTRANEOUS DISTURBANCES. 


“Etheric telegraphy has by no means reached 
its practical stage vet. It is full of troubles— 
troubles due to foreign disturbances, Фо imper- 
fect apparatus, and to want of experience. 

The principal source of foreign disturbance 
is atmospheric electricity and lightning, which 
set up in the ther electric waves precisely 
similar in character to those which are being 
used. In fact, not only is the same kind of 
apparatus used as a thunderstorm recorder, but 
when atmospheric electricity is about, letters of 
the alphabet are received, especially e, i, and s. 
These currents also break up the conventional 
signals of the Morse alphabet into an un- 
decipherable language. Оп many stations in 
foreign parts the present svstem installed on 
our men-of-war becomes absolutely unworkable 
for several hours during the day, and during 
last autumn's naval manceuvres each night for 
three nights in succession the system was un- 
workable. 

How far tuned systems are clear of these dis- 
turbances remains to be seen. With a properly 
fitted up oscillator a train of waves may be sent 
out by the transmitter, which may act on the 
receiver only when it is in tune. A train of 
such waves may be accumulative in its effects. 
If so, a single impulse would not affect the 
coherer. 

There are terrestrial as well as solar 
effects which produce disturbing elements in 
the «ther. Тһе extraneous sounds that are 
occasionally heard in the telephone during the 
stillness of the night are remarkable. They 
have been mistaken for the screech of sea fowl 
and the cry of a baby. Loud whistles, sharp 
pistol shots, are frequent. These are due to 
stray waves which are at present fatal to reliable 
wtheric telegraphy. It is hoped to render them 
harmless by syntonising or tuning, but no known 
system of tuning will prevent the sudden inrush 
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of the front of a practically instantaneous 
intense wave set up by a lightning flash. 


SYNTONY AS A REMEDY. 

The disturbances caused by neighbouring 
ships upon each other is perhaps remediable 
by syntonising, but no real practical system of 
tuning is yet general. The eye is an electric 
organ tuned to one series of cetheric waves 
and blind to all others. We can even tune the 
eye to receive only one colour. The ear hears 
all air vibrations between 32 and 5,000 per 
second and is deaf to all others, and it can 
also be tuned to hear one note. Similarly, 
each ship can be tuned to one series or note of 
electric waves and be quite oblivious to all 
others. This will render tapping difficult, but 
it will not remove the much more serious defect 
of distorted signals. It would have more 
serious inconveniences with fleets and with 
signalling stations. There may be some advan- 
tage in tuning a private circuit, but syntony 
would be useless if a vessel in distress wished 
to communicate with another ship provided 
with a differently tuned system, and signalling 
stations would be paralysed if every nation or 
every shipping company had its own tune. 


TO PREVENT A MONOPOLY. 
I read in a technical paper that— 


It is stated semi-otficially that the Imperial authorities at 
Berlin are considering а proposal for inviting Great 
Britain, France, and the United States to send represen- 
tatives toa congress to be held with the object of arriving 
at an international agreement which will prevent апу 
monopoly in wireless telegraphy on the high seas. The 
matter is already receiving attention at the hands of the 
United States Administration at Washington, апа the 
chief of the Army Telegraph Bureau has been appointed 
to investigate the proposal and report on its advisability. 
The incentive for Germany’s action in this matter is said 
to be found in the fact that when the Deutschland, with 
Prince Henry on. board, was on her way out from New 
York, she sent a message to the Nantucket lightship 
(Marconi station) from the Prince for the German 
Emperor. The Marconi operators, however, refused. to 
accept the message because it was transmitted to them 
by a Slaby-Arco apparatus. 


TAPPING. 

Tapping is quite common, but it will probably 
be diminished with practice and experience. 
А foreign ship communicating with a consort so 
affected the electric light circuit of a British 
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ship 800 yards away that every signal could be 
read by the blinking of the light on one par- 
ticular electric lamp. This is a puzzle, but it is 
a fact, and it shows the wide-spread disturbing 
influence of these :etheric waves. I readin a 
daily paper :— 

The arrival in Tunis of the French flagship S£. Louris 
and the destrover Dunois has resulted in the discovery ot 
a private wireless telegraphic apparatus belonging to a 
resident. The two ships endcavoured to communicate 
with the shore authorities, but their messages were in- 
tercepted by the instruments of the gentleman in question, 
who subsequently made himself known, and declared he 
had fitted up the apparatus with the object of attempting 
to surprise the messages exchanged between foreign 
men-of-war, and particularly the British. 

On the other hand, the Cunarder Umbria, 
which was following the Philadelphia across the 
ocean at only a day's steaming, was so tuned 
that she did not receive any of the signals which 
were flashing over her. 

The very powerful inductioncoils that produce 
the sparks needed, disturb not only the receiver, 
but the magnetic compasses of the ship, and 
even the chronometers. This has to be very 
carefully watched and guarded against by 
keeping the apparatus as far away as possible, 
and by screening. 

CABLE v. ATHERIC TELEGRAPHY. 

Whatever zetheric telegraphy may be in the 
future, it is not at present a practical, reliable, 
and commercial system. The scientific facts of 
ætheric telegraphy are quite triumphant, but 
up to the present its practical results are poor 
in the extreme. The sensational and really 
wonderful results across the Atlantic have had 
an absurdinfluence on cable stocks inthe Money 
Market. Shareholders, especially of the feminine 
gender, have been panic-stricken, and have trans- 
ferred their depressed property to wiser pockets. 
The value of the submarine cable systein has 
not been shaken one iota. The Atlantic ocean 
is bridged by fourteen cables always available 
and rarely disturbed. Each works at a speed 
far exceeding anything obtainable on an 
wtheric circuit. Fifteen ordinary words a 
minute is a high rate of working on such a 
circuit for short distances, say up to fifty miles, 
twelve words is about the rate in Germany, but 
I do not anticipate in practice a normal rate cf 
more than ten words a minute. 


Wireless Telegraphy. 


MARCONI SIGNALS NOT ENCOURAGING FOR 
ACCURACY. 


The speed of working is limited by the 
number of sparks that can be passed per second, 
and the greater the quantity of energy in the 
spark the fewer that can be passed in the same 
time. Moreover, sparks are very capricious 
things and require much humoring. The signals 
received by Mr. Marconi are not encouraging 
for accuracy. Cable messages average nine 
words each, of which three are service words 
and six are paid for. They are code words 
which are very unsuitable for :etheric tele- 
graphy just now. With repetitions, corrections 
and fatigue, it is impossible to calculate upon 
getting more words through a cable than 50 per 
cent. of the maximum carrying capacity of that 
cable. What percentage will an etheric 
circuit carry ? 

Wireless telephony has received very little 
attention, for it is confined to short distances. I 
read a paper on the subject at the British 
Association. meeting in Bradford on Sep- 
tember 1oth, 1900. Communication was esta- 
blished with the lighthouse at the Skerries and 
Cemlyn in Anglesey and continues. 
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No one for one moment can, or ever has, 
doubted that ætheric telegraphy is invaluable 
for nautical purposes. The demonstrations 
which the English and German experimenters 
have been allowed to carry out on the great 
Atlantic liners, have placed this beyond cavil. 
It tends to render the navigation of the great 
deep safer, it places ships in communication 
with each other when in danger or distress, it 
prevents collision in fog or at night, it allays 
the anxiety of the passenger, and it gives 
confidence to the sailor. 

The awakening of the Press to the wonders 
of scientific progress has spread a sensation 
throughout the land. Calm judgment has been 
shaken. It is wise that we should reflect. 
There have been greater wonders in the past 
which were not received with the same fervour. 
The telegraph, submarine cable, the telephone, 
the phonograph, photography, &c., did not 
shake men’s faith as this “ Wireless Telegraphy " 
has, nor cause the memory of previous successes 
and previous sensations to be so soon forgotten. 
The Press of 1892 was quite as wild over the 
Post Office success to the Island of Mull as it is 
now over Marconi's triumph across the Atlantic. 
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THE ' GUSTAVE ZEDE.” 


Thc longest Submarine in the world, 
displacement when submerged 266 tons, 


She is driven solely by electricity derived from accumulators, Her horse-power is 720, and 
She has often figured in naval manceuvres in France. 


SUBMARINE BOATS. 


HERBERT C. FYFE. 


The following article speaks of the history and development of submarine boats. 
The illustrations are, for the most part, engraved from original photographs, 


and now appear for the first time.— Ep. 


| back over the history of submarine 

boat construction, which commences with 
the building, in 1795, by David Bushnell of the 
first practical submarine boat, and the first of 
which any detailed account is extant, one 
cannot fail to be struck by the fact that so few 
Britons have devoted their energies and their 
talents to the building of vessels for sub-surface 
navigation. 

In the story of locomotion both on land and 
on sea, British names are well to the fore, but 
for some reason or other the questions of sub- 
marine and aérial locomotion have appealed 
much more strongly to the minds of Americans 
and Frenchmen. 


THE EARLIEST SUBMARINES, 

The two earliest constructors of submarine 
boats, David Bushnell and Robert Fulton, were 
Americans. It was during the American Civil 
War that there occurred that famous incident, 
the blowing up of the Federal corvette, 
Housatonic, by the Confederate diving torpedo 
boat, David, and while hostilities lasted each 
side devoted a good deal of attention to under- 
water warfare. 

After the war the subject was not lost sight 
of in the United States, and the persistent efforts 
of Mr. John P. Holland led to the purchase by 
the Government of the Holland in 1890. 

France, ever since the year 1886, has been 


Digitized by Google 


Submarine Boats. 
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“VERY LIKE A WHALE.” 


The “Fulton " just ready for launching. She is similar to the first five British submarines, and has made several lengthy journeys 


and tired torpedoes whilst in motion. 


keenly interested in submarines, and numerous 
French inventors have devoted years of toil to 
the perfection of these craft. 

The number of English engineers who have 
attempted the construction of submarine boats 
is exceedingly small, and it is doubtful if we 
can even claim Mr. Nordenfeldt as an English- 
man. When Fulton was making some experi- 
ments before Pitt, who was rather pleased with 
his ideas, Lord St. Vincent, then First Lord of 
the Admiralty, made his famous remark: “ Pitt 
was the greatest fool that ever existed to 
encourage a mode of war which those who 
commanded the seas did not want, and which, 
if successful, would deprive them of it.” 


BRITISH OFFICIAL ATTITUDE. 
Though ungrammatical, his lordship's remark 
serves to explain the official attitude in Great 


Britain towards all methods of submarine 
attack and defence. In view of this atti- 
tude it is not strange that so few should 
have seriously taken up the subject in this 
country. During the last few years, however, 
the British Admiralty have been forced to 
rearrange their ideas. The addition of practical 
submarine vessels to the navies of France and 
the United States makes it imperative for Great 
Britain to guard herself against the new 
menace and to consider the advisability of 
adding similar cratt to her own navy. 


FIVE HOLLAND BOATS ORDERED. 


In the autumn of 1900 five of the newest 
Holland boats were ordered from Messrs. 
Vickers, Sons, and Maxim, the European agents 
of the Holland Torpedo Boat Company. Mr. 
Arnold Forster explained to the House of 
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THE 


an electric motor beneath the waves. 


Commons last January, that when the decision 
to construct submarine boats was arrived at 
only one type was available for purchase. 
The right to build boats of this type was in 
the hands of one firm, and it was therefore 
necessary to entrust the work to that firm. 
Whether the Admiralty would not have been 
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A SUBMARINE 


One of the newest American Holland boats, the “ Shark,” being launched. 


TAKING 


0 NARVAL. 


The first French submarine to be fitted with two methods of propulsion : 


a steam engine (fed by liquid fuel) drives her on the surface, and 


She has a double hull; her length is 111 ft. 6 in., and displacement when submerged, 200 tons. 


better advised to have requested designs from 
different shipbuilders in this country, and to 
have ordered five experimental vessels of 
different types, is a question which it is not 
necessary to discuss here. The five Holland 
boats were ordered, and they are now in the 
water. The dates of the launchings at Barrow 


THE WATER, 


She is similar in almost all respects 


with the first five British submarine vessels. 
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Submarine Boats. 


are as follows: “ No. І,” November 2nd, 1901; 
«№, 3," February 31st; “Nos 3," Маў зга; 
* No. 4," May 23rd; “No. 5," June roth, 1902. 
These five boats are identical in almost all 
respects with the six ordered for the United 
States Navy in 1901—viz., Pike, Adder, Porpoise, 
Mocassin, Grampus, and Shark, The Fulton is 
an experimental vessel similar to these six, and 
owned by the Holland Company. 


ADDITIONAL SUBMARINES. 

The Navy Estimates for 1902-1903 provided 
for four further submarines, and the Admiralty 
are proposing to continue the process of adding 
submarines to our fleet, Mr. Arnold-Forster 
having stated that the new boats will be an 
improvement on those already constructed at 
Barrow. The new vessel, launched on July gth 
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from the yard of Messrs. Vickers, Sons, and 
Maxim, is the joint invention of this firm and 
the Admiralty. It is believed to have better 
sea-keeping qualities than the first five boats, 
to have a wider radius of action, and to be 
capable of acting with a fleet on the offensive. 


SUBMARINE BOATS ABROAD. 

The Naval Committee of the United States 
Senate have just amended the Appropriation 
Bill, and have provided for the purchase of five 
further submarines of the newest Holland and 
other types. 

Turning now to France, the only other nation 
that has seriously taken up the construction of 
submarine war vessels, we find that, if the 
present programme is adhered to, the French 
Navy should, by the close of 1906, be in the 


THE ' GYMNOTE,” 
She was the first submarine added to the French Navy, and is now used as an instructional craft. She depends solely on electricity for 
her motive power, and is now regarded as an obsolete type of craft. 
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Submarine Boats. 


possession of a submarine flotilla numbering 
sixty-eight vessels. 

For the purposes of comparison it may be 
interesting to take some of the newest boats 
and consider their characteristics and peculiari- 
ties. We may choose the newest Holland type, 
the Fulton; the newest French submarine 
proper type (i.e., propelled solely by electricity), 
the Morse ; and the newest French submersible 
(1.e., propelled on the surface by a steam engine 
and underneath by electricity), the Narval; and, 
finally, the type invented by M. Goubet. 

METHOD OF SUBMERSION. 

All of these boats are capable of manceuvring 
as surface craft when in the “ light" condition 
—i.c., with ballast tanks empty, and they differ 
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from the Whitehead torpedo (in reality, a crew- 
less submarine), which immediately on being 
fired sinks beneath the surface, and remains 
beneath during the whole of its run. The first 
point, then, to be considered is the method of 
submersion. In the Fulton, Morse, and Narval 
the same plan is employed. The first operation 
is the admission of a certain amount of water 
into the ballast tanks in order to bring them to 
the “awash " condition—z.e., with only the con- 
ning tower above water and with about three to 
five inches of water between the hull and the 
surface. In this condition the boat may, of 
course, be navigated, using her electric motor, 
and when it is desired to totally submerge her 
she is steered below the surface by means of 


INSIDE THE NEWEST GOUBET SUBMARINE, 


M. Goubet, the inventor, and a mechanic in the interior, A type of craft intended to be hoisted on shipboard and carried to the place of action. 
І This is from the only photograph ever taken inside an underwater vessel when submerged. 
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horizontal rudders. Іп certain details the boats 
differ from one another. Thus the Narval class 
have double hulls, and some of the water tanks 
are placed between the two skins ; in the other 
types the tanks are all carried in the interior, 
there being only one skin. Then, again, the 
disposition of the horizontal rudders varies. In 
the Holland they are always at the stern. In 
the Gustave Zédé there are six diving rudders 
carried on the sides, two forward, two in the 
centre, and two aft. The Narval and Morse have 
each four side rudders, two forward and two aft. 

The Fulton, Morse, and Мата! have all a 
reserve buoyancy when submerged. The 
Goubet, however, belongs to the class which 
have no reserve buoyancy when under the 
water. Having been brought to the “awash” 
condition, the Goubel is sunk by the admission 
of a further quantity of water, and when she is 
running submerged, her total weight exactly 
equals the weight of water she displaces. In 
the other three types the weight is less than 
the weight of water displaced. 


SUBMARINES ON THE 


Some of the newest American Holland boats under construction at Elizabeth Port, New Jersey, U.S.A. 


Page’s Magazine. 


М. GOUBET'S BOATS. 


The advantage of the “ positive floatability ” 
type over the “negative floatability " type lies 
in the fact that if anything goes wrong the 
former will at once rise to the surface. М. 
Goubet's boats are miracles of ingenuity, but 
they are tiny craft, and it is doubtful i£, built on 
a larger scale, they would behave as well as they 
are said to do now. Even as it is, a glass of 
water added to the tank will—so it is reported 
—upset the stability of the craft. In all these 
vessels submersion is effected by the alteration 
of weight. It is also possible to effect sub- 
mersion by the alteration of the volume of 
displacement, though keeping the weight con- 
stant by withdrawing “ plungers," “ cylinders," 
or “ drums," which protrude when the vessel 
is floating at the surface. The first inventor to 
employ the latter method was André Constantin, 
who built a vessel during the siege of Paris, 
which was furnished with pistons working in 
two cylinders. On these being drawn in from 
the interior, the boat sank (theoretically) to the 
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THE OTTO GASOLINE 


required depth. The actual trials were, how- 
ever, not satisfactory. 


THE NAUTILUS TYPE. 


The Nautilus, of Messrs. Campbell and Ash, 
was submerged by alteration of displacement. 
Five cylinders were provided on each side of 
the vessel opposite to one another, so that they 
could be worked in pairs; the displacement 
could thus be varied by one or more of these 
pairs of cylinders being pushed out beyond the 
side to increase, or drawn in flush to decrease, 
the displacement. 

The Nautilus underwent some trials in Til- 
bury Docks in 1888, and she sank with Sir W. 
Н. White, late Chief Constructor to the Navy, 
and others on board. Unhappily, she went 
right down to the bottom and stuck in the mud, 
and the cylinders declined to out-thrust, be- 
cause the power for working them, though 
amply sufficient for working in water, was 
not great enough to drive them in the mud, 
and the inventors had not taken into considera- 
tion the adhesiveness of mud. On Sir W. H. 
White’s suggestion, those inside the vessel 
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moved to the higher end of the craft, апа the 
boat was lifted from the grip of the mud. The 
Nautilus type has not found favour with 
engineers, and has now passed into the limbo 
of forgotten failures. As Sir William White 
has pointed out in his “ Manual of Naval Archi- 
tecture,” the weight of the vessel and its contents 
must be made to slightly exceed the weight of 
water displaced by the total volume of the 
vessel. This excess in weight causes a down- 
ward motion, rapidly accelerating unless 
checked ; and the control of the descent so 
as to limit it to a specified depth is not easily 
affected by appliances which simply vary the 
displacement. 

The submarine craft constructed by Mr. 
Thorsten Nordenfeldt belonged to the positive 
floatability type. They were brought to the 
“awash ” condition by the admission of water 
ballast, but, instead of being steered below the 
surface by horizontal rudders, as are the Fulton, 
Morse, and Narval, they were sunk by means of 


propellers working in vertical shafts. In the 
first boat the propellers were fitted inside 


sponsons, but in the later ones they were placed 
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in the fore and aft lines. Mr. Nordenfeldt did 
not believe in steering submarines down an 
inclined plane, and all his boats went down on 
an even keel. Thanks to recent ingenious 
contrivances, it is now quite simple and safe 
for a submarine to descend by steering down- 
wards and all modern craft go under at an 
angle. There is one other method of submer- 
sion and that is to admit a certain amount of 
water and then to force the boat below by shift- 
ing a heavy weight, or weights, forward. 


PRESERVING LONGITUDINAL STABILITY. 

Having now discussed the various methods of 
sinking submarines, the question of preserving 
their longitudinal stability must be considered. 

The Fulton, Morse, and Narval are lighter 
than the water when submerged, whilst the 
Goubel’s weight equals its displacement, and the 
tendency of all these boats on the slightest 
provocation is to rise to the surface or sink to 
the bottom. The principal causes of disturbance 
have been summed up by Captain Hovgaard, ina 
paper entitled “The Motions of Submarine 
Boats in the Vertical Plane,” read before the 
Institution of Naval Architects at the Annual 
Meeting in Igo1 :— 

(1) Faulty use of horizontal rudder. (2) Ad- 
mission of water through leakages. (3) Expul- 
sion of foul air and products of combustion. 
(4) Firing of torpedoes and projectiles. (5) 
Movements of crew. (6) Existence of free sur- 
faces of liquid. (7) Movements of loose weights 
such as fuel. (8) Variations of buoyancy caused 
by varying density of sea-water. (9) Grounding 
and collision. (10) Variations in speed. With 
regard to the firing of torpedoes, the Fulton type 
carry four compensating tanks, and as the torpe- 
does are fired water is admitted into these. Thus 
the stability of the submarine is preserved. As to 
(5) those who have had personal experience 
of travel in the Nordenfeldt boat report that 
when a greaser walked forward a couple of feet 
in the engine-room the head would go downa 
little, the water would surge forward in the 
tanks, and she would plunge to the bottom 
unless checked in time. The Whitehead tor- 
pedo is kept at a set depth below the surface 
during its run by means of the combined 
movements of a hydrostatic valve and a pen- 
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dulum, which by the aid of a ‘‘servo-motor,” 
incline the horizontal rudders in the required 
direction. The movements of the submarine 
may be controlled either by the movements of 
the horizontal rudders or by the shifting of 
weights from aft to forward or vice versa. In 
the Fullon type three trimming tanks are pro- 
vided—one forward, one centre, and one aft— 
and these all help to preserve the longitudinal 
stability of the vessel. 

The system employed by M. Goubet for the 
attainment of this end is as follows: At each 
end of his vessel is a large circular water-tank 
connected by a stout pipe, in the centre of which 
rises a pear-shaped dome containing a pendu- 
lum, a rotary pump, and pipes connecting the 
two tanks When the submarine shows a 
tendency to rise to the surface or to dive to the 
bottom, the pendulum swings forward (marking 
the extent of the deviation on a dial above the 
dome) and in so doing forms a connection 
between the motor and the accumulators; the 
motor then commences to work the rotary pump, 
and the water is pumped from the higher tank 
to the lower until the boat is brought to the 
level position again. The pendulum then swings 
straight and the electric current is cut oft and 
the motor stops. 


MOTIVE POWER. 


The question of motive power need not detain 
uslong. Every modern submarine is driven by an 
electro-motor fed by accumulators when running 
submerged, and until great improvements have 
been eftected in these it is impossible to hope 
for much greater speed. Doubtless the accumu- 
lator of twenty years hence will be much lighter 
and much more powerful than are those of 
to-day. As to surface propulsion, the gasoline 
engine used in the Fulton type appears to give 
satisfaction, and if submarines are to increase in 
size, larger gasoline engines would probably 
propel them at higher speeds than are attained 
at present. The four-cylinder gasoline engine 
carried in the Fu/lon is rated at from 160 to 190 
actual horse-power, and at from 320 to 390 
revolutions per minute. Its net weight is 
1,300 lbs., its length over all is 9 ft. 7 in., and its 
total height above the crank shaft centre is 
5 ft. 6in. In these engines the distribution of 
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the cranks and the timing of the valves and 
igniters are so arranged that the operations in 
the four cylinders alternate, so that while one is 
at the expansion stroke, the other three are at 
the suction, compression, and exhaust strokes 
respectively. By this arrangement the engine 
is perfectly balanced, and vibration is reduced 
to a minimum. 


VISION WHEN SUBMERGED. 


Those who condemn the submarine boat 
because it is blind when beneath the waves are 
apt to forget that the modern craft is in reality 
a torpedo-boat, whose usual place is on the 
surface, but which is capable of sinking entirely 
out of sight for brief periods to fire torpedoes, 
to escape detection, and avoid the fire of the 
enemy’s quick-hring guns. Wheninthe “awash” 
condition the submarine is steered from the 
conning tower, and when running thus she 
would be a very difficult object to hit. Having 
approached within a certain distance of her 
prey she would disappear, perhaps rising once 
for a second to take final bearings before 
launching her torpedoes. With regard to instru- 
ments for under-water vision it is difficult to 
gauge the value of these until they have been 
put to a practical test during manceuvres or in 
actual warfare. Some of the French sub- 
marines have, according to the French service 
papers, torpedoed ironclads, steering solely by 
theaid of their optical tubes and periscopes ; but 
in bad weather and in the storm and stress of a 
naval engagement it would be difficult to make 
much use, one would imagine, of such aids to 
vision. If the submarine can rise quickly, take 
observations rapidly, and dive with celerity, it 


is not likely to run the risk of being “stuck ” . 


by the spar torpedo of a swift destroyer. The 
optical apparatus employed in the British sub- 
marines is the * hyphydroscope," the invention 
of Sir Howard Grubb, F.R.S. | 


THE FUTURE OF THE SUBMARINE. 


The submarine boat is to-day very much in 
the same position as the Whitehead torpedo 
and the torpedo boat in the first stages of their 
development. The early Whiteheads had a 
speed of from 7 to 7} knots, a range of 1,000 
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yards, and a charge of 67 lbs. of gun-cotton, 
and they were exceedingly erratic in their 
behaviour. Now they have a speed of over 30 
knots, and their range is 2,000 yards, their 
charge 200 lbs., of gun-cotton, and thanks to the 
gyroscope hydrostatic valve and pendulum, they 
can be run absolutely straight up to 2,000 yards. 

The Lightning, the first torpedo boat con- 
structed by Messrs. Thornycroft, is a very poor 
affair when contrasted with а lifer or an Alba- 
fross, and as the torpedo and the torpedo vessel 
have developed so it is likely that the submarine 
boat will develop, and that the under-water 
craft of fifty years hence will be vast improve- 
ments on those of to-day. 

As a weapon of defensive warfare the sub- 
marine has already shown its value, and it has 
probably rendered close blockade impossible. 
As a weapon of offence there is still room for 
great improvement. Its sea-keeping qualities 
will have to be improved and its speed increased 
before it will be capable of acting with a fleet. 
French submarines have, it is true, made long 
journeys and torpedoed vessels at a considerable 
distance from their “ base," and during the 
coming summer there are to be combined 
manceuvres of French submarines along with 
torpedo craft against the battle squadron. 
These will be watched with interest by those 
who believe in the “coming of the submarine." 
A syndicate has lately been formed to take over 
the Goubet patents, and there are those who 
argue that the small craft could be hoisted on 
board battleships or in ''mother-ships" and 
conveyed to foreign waters ; on the other hand, 
many naval officers view the arrangement with 
distrust. 


DETAILS OF BRITISH SUBMARINES, NOS. 1—5. 


Length, 63 ft. 4 in. 

Beam, II ft. 9 in. 

Displacement submerged, 120 tons. 
I.H.P. surtace, 160. 

I.H.P. submerged, 70. 

Speed surface 8 knots. 

Speed submerged, 7 knots. 

Radius of action surface, 400 knots. 
Radius of action submerged, 28 knots. 
Armament, 5 Whitehead torpedoes. 
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THE columns of the daily news- 
papers continue to be filled 
with a great deal of foolish and 
ill-digested matter relative to the shipping in- 
terests of the country. Combines are in the 
air, and America is on the brain, in certain 
journalistic circles. It is not worth while to 
discuss the various stories of further organisa- 
tions among shipping companies, for all are 
imaginary, апа most of them are obviously 
absurd. Some re-organisation in the Anglo- 
Canadian service is being negotiated. The 
Cunard Company are engaged in some design 
for improving their own and the British posi- 
tion generally on the North Atlantic, and the 
Royal Mail Steam Company are negotiating an 
alliance with other lines in the West Indian 
and South American services. But, while we 
write, all these projects are in a nebulous con- 
dition, and are, therefore, only mentioned 
possibilities. As to the various projects head- 
lined in the evening papers, we do not refer 
to them, because they are impossibilities. 
Meanwhile, the shareholders of the German 
companies have confirmed the agreement with 
the Morgan Combine, and it is to be observed 
that this agreement was recommended to their 
acceptance as one “purely commercial in its 
nature," and to their own material advantage. 
So much for the bounce about the “patriotism " 
of the German companies in preserving а 
national independence which was never threat- 
ened. Herr Ballin insists that the German 
companies lose nothing by agreeing not to 
touch at Belgian ports—and perhaps he is 
right. 


Shipping and 
Shipbuilding. 


Next to Combines and rumours 
of Combines the most note- 
worthy incident in connection 
with British shipping has been the re-com- 
mencement of the inquiry into shipping 
subsidies by the Select Committee of the 
House of Commons. There was a rather 


Shipping 
Subsidies. 
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unreasonable attempt to prevent the re-appoint- 
ment of this Committee, on the ground that 
last year it devoted its attention too much to 
the interests of British shipowners. This was 
a very unjust view to take of the case. It is 
true that some of the shipowning witnesses 
whose evidence was heard last year advocated 
subsidies, but others were as strongly against 
them, and the Committee expressed no opinion 
either way, nor can do so until its work is com- 
pleted. А good deal of surprise has been 
created by the evidence of Sir Robert Giffen, 
one of the fist witnesses examined by the 
re-appointed Committee. Sir Robert seems 
to be shaken on his bed-rock ‘of orthodox 
economics by the Morgan Combine, and to be 
disposed to cry “Thus far and no farther." 
He says that if foreign Governments are deter- 
mined to have a larger share of ihe shipping 
industry than they ought to have, we should be 
prepared to fight the matter out. “ The 
Government ought not to shrink from running 
ships on certain lines to bring goods for nothing 
to English ports, so as to extinguish and make 
unprofitable the unfair competition. Ву levy- 
ing a duty upon all goods imported from the 
countries concerned, they would cover the cost 
of running free ships. It would not matter to 
the consumers, whether they paid the cost of 
carriage of the goods to this country in the 
form of prices including freights, or in the 
form of duties charged by the Government in 
lieu of freight to pay for the cost of ferrying 


across.” 
This is rather “ tall,” and so tar 


as we have been able to test, 
the opinion is not endorsed 
by shipowners generally. The idea of the 
Government running free ships is rather wild, 
but there is undoubtedly a great deal to be 
said in favour of subsidising, to a moderate 
extent, lines of steamers to provide inter-com- 
munication between widely separated parts of 
the Empire which have not enough reciprocal 
trade to make a service remunerative to private 
enterprise. The subventions in such cases 
should be just sufficient to pay a reasonable 
rate of interest on tne capital invested and to 
айога margin for upkeep. And in return the 
ships should be bound to carry the Imperial and 
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inter-colonial mails and perform any other 
Imperial service that may be required Оп this 
principle there might be regular steam com- 
munication between the Eastand the West Indies, 
between Canada and Australia, between West 
Africa and the West Indies, between the Cape 
and Ceylon, and so on. It is not difficult to 
believe that such subsidised lines may in time 
serve to create a remunerative stream of traffic, 
for it is often true that supply creates demand; 
but, at any rate, a high Imperial service would 
be rendered in bringing all the widely separated 
members of the Empire into regular and direct 
communication. "Then, face the Cobden Club 
and economists of the Manchester School, a 
great deal is to be said in favour of reviving 
some portion of the old Navigation Laws. It is, 
to put it mildlv, not fair for America and other 
countries to have free access to our coasting 
and colonial trades and to shut us out from 
theirs. A voyage from New York to San Fran- 
cisco, round the Horn, is accounted a “ coasting 
voyage" in the meaning of the Navigation Laws 
of the United States, and British vessels and all 
foreign vessels are excluded from it. But 
American vessels can come and trade all 
round the British Isles, from port to port, as 
freely as British vessels. But should we not 
call a voyage from Montreal to the Cape a coast- 
ing voyage reserved for our own vessels? At 
any rate we can, and should, refuse to admit into 
our coasting and colonial trades the vessels of 
all countries which refuse to allow our vessels 
into their trades. If we passed such a law not 
one single nation could retaliate. It has been 
suggested that if we did so the United States 
might shut us out of their foreign trade. If so, 
there are not enough vessels in the world, 
outside the British register, to carry the pro- 
duce which the United States must get rid of, 
and to bring in the goods they must import. 


Of course, it may be said that 
the Americans can soon build 
up a mercantile marine for 
themselves, and that they are 
bent on doing so. “Soon” is a relative term, 
and ability is not always equal to desire. That 
America will be a great shipbuilding and ship- 
owning country soine day we honestly believe, 


The American 
Shipbuilding 
Combine. 
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but it will take a long time yet. The report of 
the formation of a great American Shipbuilding 
Combine. has caused some commotion among 
the aforesaid emotional and ill-informed journa- 
lists, but what does it amount to? The Combine 
includes some five or eight (the latter figure is 
stated, but only five concerns have been named) 
shipbuilding yards in Maine, New Jersey, 
Virginia, Delaware, and California. This wide 
distribution does not make for effective manage- 
ment, though it may be freely admitted that the 
Combined yards are among the most perfectly 
equipped yards in America, and, perhaps, in 
the world. But they have been principally 
engaged in warship-building, and their plant is 
not adapted to the economical production of 
ocean merchant steamers, especially those of 
the "tramp" class, which do the bulk of 
the carrying trade of the world. This Com- 
bine starts with a capital of some £7,000,000, 
with which the five or eight yards have to be 
acquired, and a big graving dock constructed 
on Staten Island, while £3,000,000 will be 
devoted to the purchase of the Bethlehem 
Steel Works for the supplying of new material 
to the several yards. And with this compara- 
tively small capital the Combine boast that they 
will “invade the shipbuilding markets of Europe.” 
The idea is preposterous. Their whole power 
of production will not exceed that of the Clyde 
shipyards alone. 


There are some forty-four esta- 
blishments in the United States 
engaged in the building and 


** Would take 
172 years." 


repairing of iron and steel vessels, with 
an aggregate capital of £12,000,000, and 
employing some 30,900 men. (We draw 


from the census report of 1900) The output 
from these yards of vessels suitable for the 
foreign trade was in Igoo only 29,069 tons. 
The entire output of vessels for the foreign 
trade from American yards in the ten years 
ending 19co was only 206,771 tons. АП the 
rest of the building was for the coasting, 
Great Lakes, and river trades. During the 
ten years the loss off the American register by 
wreck, old age, breaking-up, etc., was 461,631 
tons. That is to say, the wastage of 
American tonnage in the ten years was more 
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than twice as much as the output in the 
United States of new tonnage suitable for 
the foreign trade. The cost of building is, 
as has been shown over and over again, from 
30 to 40 per cent. more in the United States 
than in Great Britain. It is calculated by 
American experts that at least 5,000,000 tons 
of vessels would have to be added to the 
register to enable America to carry all her own 
foreign trade. At the rate of production of 
I900 it would take the American yards 172 
years to provide that tonnage. It would take 
them eight years to make up one year's wastage 
at the present rate. According to Lloyd's latest 
returns there are at present 29,628 vessels of 
registered tonnage in the world, of an aggre- 
gate of 32,137,703 tons. Of that total Great 
Britain has 15,546,897 tons, practically all of 
which is suitable for ocean (foreign) trade. 
America has 3,337,150 tons, of which less than 
900,000 tons is suitable for the ocean trade. 
There is not much cause for alarm in these 
figures. 


It is confidently asserted that 
The Competition the competitionamong electrical 
of Electrical : А 

Manufacturers. Manufacturers which prevails 
at the present moment has no 

parallel in electrical history. During the very 
worst days of the struggle for supremacy in the 
United States it is doubtful whether there was 
keener fighting or more severe cutting in prices 
than exists in this country at the present 
moment. It is true that the struggle is mainly 
confined to four or five firms, but these do not 
represent by any means the whole of the elec- 
trical industry, and one is curious to know what 
the position of the smaller firms is likely to be 
during the next twelve months. Even if 
the fight among the giants continues it is 
bringing little grist to the small mill, and in the 
event of a combination or even an arrangement 
among the large firms, the small manufacturer 
is likely to be squeezed out. It is true that 
there must be a considerable amount of non- 
competitive business, but in this again the best 
known and most active firm is likely to make 
the heaviest score. For the industry asa whole 
the outlook is by no means bright, and this 
notwithstanding the enlarged field іп which © 
electricity operates. 
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Some reference was made in 
The Strangling our last issue to the action of 
е the Institution of Electrical 
Engineers in approaching the 
Government on the subject of electrical legisla- 
lation. In pursuance of this active policy the 
officials of the Board of Trade have been inter- 
viewed by the President of the Institution and 
a strong deputation, who were able to demon- 
strate conclusively that many of the present rules 
and regulations governing the supply of elec- 
tricity are altogether behind the times. It must, 
we think, be patent to the most casual 
observer that electrical legislation as it stands 
to-day is proving a serious obstacle to the 
adequate development of commercial elec- 
tricity. One need not be an opponent of 
municipal enterprise to declare that when our 
legislators framed laws concerning electricity 
supply, they had the municipalities foremost in 
their minds. There may have been some 
justification for such an attitude in the state of 
electrical industry at thetime, but in the impend- 
ing development of electricity as a cheap 
universal power, the municipalities can play no 
part. In saying this we are neither condemn- 
ing municipalities nor approving of power 
schemes as a whole. It has been clearly 
established that it is possible to supply cheap 
electrical power over vast areas; and in the 
light of this paramount fact the question merits 
the renewed consideration of Parliament, and a 
freedom from hampering regulations. 


Parliamentary Committees have 
recognised the growing pos- 
sibilities of the industry by a 
lavish liberality to most power schemes, but no 
important development can be expected until 
the absolute powers of the municipality have 
been to some extent diminished. Wherever a 
municipal system is jeopardised bv a power 
scheme it is the obvious duty of the local 
authority to protect its undertaking ; but when 
it is in the power of any small local authority to 
veto and destroy the utility of a scheme which 
aims at supplying electricity over a wide area, 
it is certain that harm may accrue both to the 
electrical industry and the country. Thus 
there is ample justification for a  com- 
plete overhaul of electrical legislation, and it 
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is to be hoped that the new Bill which the 
Board of Trade propose to bring before Parlia- 
ment will do much to modify the present 
onerous conditions. For many reasons there is 
just now a glut of electrical schemes in the 
market, and as some of them would scarcely 
earn sufficient revenue to pay for fuel, it is not 
surprising that financiers are inclined to leave 
them severely alone. The unfortunate effect of 
this is that good schemes are apt to be classed 
with poor ones, and as there is enough reason 
to apprehend a period of stagnation from this 
cause alone, it becomes doubly important that 
the electrical industry should not suffer any 
longer from effete legislation. 


The question of separate or 
Combined Light- combined lighting works has 
ing cod been worn nearly threadbare, 

but this fact ought not to prevent 
the recognition of any new and direct evidence 
on the subject. Mr. J. H. Rider, in his recently 
delivered presidential address to the Municipal 
Electrical Association, quotes some figures as 
to the actual economy of combined works, 
which are worth the attention of the most 
ardent advocate of separate systems. For the 
purpose of comparison, a purely lighting system 
and one combining both lighting and tramways 
is taken, and the results strongly support the 
views cf those favouring combined generating 
plant. The lighting system had a larger lamp 
connection, as is seen from the following 
table :— 


Combined 
Lighting 
and Tram- Lighting 
way System. System. 
8 c.p. lamps connected 90,057 ... 130,550 
Units sold for lighting 1,121,069 ... 1,490,000 
Units sold for tram- 
Ways an .. 1,999,640 — 
Average price obtaine 
for lighting... 341d. 383d. 
Average price obtained 
for tramways ы L'5 M 


Yet in spite of the larger lamp connection 
and the higher price obtained per unit for the 
lighting system, the financial results are vastly 
inferior to the other. The lighting system has 
a deficit for the year of £2,783, with a total cost 
per unit of 2:35d., while the lighting and tram- 


way combination has a surplus of £4,752, and 
holds the record with a total cost per unit of 
‘god. It would be idle to deny that these results 
have been in a great measure due to the tram- 
ways, and we think that municipalities might 
learn a very valuable lesson from them. 


From the peculiar position he 
occupies as electrical engineer 
to the London County Council, 
Mr. J. H. Rider’s views on the subject of conduit 
tramways are worthy of the most serious con- 
sideration, and it is to be hoped that those 
authorities who are coquetting and experi- 
menting with various surface contact and open 
conduit systems will carefully bear them in mind. 
In any case, London’s example could be followed 
with profit by few towns, for in the metropolis 
the short headway between the cars might go 
some way to combatting the very heavy expense 
entailed in a conduit line. The President of 
the Municipal Association is especially severe in 
his remarks on hybrid systems, and condemns 
in unmeasured terms combined overhead and 
conduit schemes. 


An 


A Warning 
on Conduits. 


invention of far-reaching 
importance to the electrical 
industry has recently been 
perfected after over ten years of experiment 
and testing on the part of the inventor and 
of several important authorities. 

The material is practically gutta-percha 
synthetically produced, and, while possess- 
ing all {һе electrical and mechanical charac- 
teristics of natural gutta percha, it has the 
important advantage of a softening point, which 
is some forty or fifty degrees higher than that 
of the natural gutta-percha. 

Having regard to the growing scarcity of 
natural gutta-percha, and to the fact that, 
owing to the large and increasing demand for 
it, the gutta-percha of to-day is very inferior 
in quality to that which was sent to this country 
thirty vears ago, the introduction of a material 
the analysis of which is practically the same as 
natural gutta-percha, and which can be sold at 
some reduction on the present price of the 
natural material, should have a great future 
before it. We shall hope to revert to this 
material in greater detail in a future issue. 


А New Gutta- 
Percha. 
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Some interesting results have 
recently been obtained by the 
use of superheated steam in 
locomotives and marine engines. А series of 
trials on a practical scale were carried out by 
the Canadian Pacific Railway from September 
22nd to November 9th, rgor. The engine 
working the superheated steam was compared 
with a similar engine worked with ordinary 
steam, and with a compound locomotive. The 
total weight of engine and tender in each of the 
three cases was the same. The tonnage hauled 
was practically the same, and the results were 
as follow :— —— | 


Superheated 
Steam. 


Туре of Locomotives. 
Particulars. aa SASK EE QU ышы I 


simple with 


Simple. Compound. 
superheater ! P 


Equivalent ton miles hauled | 27,953 17,384 | 21,409 


From this it will be seen that the performance 
of the simple engine with superheater was 
60'g per cent. better than a similar simple 
engine without superheater, and 30°6 per cent. 
better than the compound engine. 

Experiments have recently been carried out 
ona passenger steamer running between Europe 
and America. The official results have not yet 
been published, but the advantage of super- 
heated steam has shown itself to be indisputable, 
and to amount to about 15 to 20 per cent. saving 
in coal consumption. 

А very interesting feature connected with the 
use of superheated steam is that the higher the 
superheat the less is the economy to be 
obtained by using high pressures. At 663 degs. 
Fahr. superheat, for example, the difference in 
consumption between 130 lbs. and 170 pressure 
is only 1 per cent. in steam and 2 per cent. in 
coal. 


The economy of superheated 
steam may perhaps be best 
realised by comparison of the steam consump- 
tion of various types of engine with saturated 
and highly superheated steam. Thus: 24 Ibs. 
of steam per i.h.p. hour may be taken as a good 
average for single cylinder engines with steam 
jacketed cylinder running non-condensing. The 
use of highly superheated steam (that is, steam 
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at a temperature of about боо degs.) leads to a 
reduction in the steam consumption per i.h.p. 
hour in an engine of this type to about 17 lbs. 

А similar comparison between single cylinder 
condensing engine running with saturated and 
highly superheated steam yields an equally 
marked result. The figures obtained as the 
result of several trials are as follow: Single 
cylinder condensing engines with saturated 
steam require 22 Ibs. per i.h.p hour, but with 
highly superheated steam only about 14 lbs. 

Results of tests on compound non-condensing 
and compound condensing, with and without 
superheat, show similar results, but not in so 
marked a degree. The steam saving in the 
case of the compound non-condensing is 28 per 
cent. when working with superheated steam as 
compared with saturated steam, and in the 
case of the compound condensing the relative 
economy is 31 per cent. To put the matter 
plainly, the use of highly superheated steam 
places a single cylinder non-condensing engine 
on à par with a single cylinder condensing 
engine using saturated steam, and enables the 
compound non-condensing to give similar results 
to those obtained when working condensing. 


It is now a number of years 
And Efficiency. Since superheated steam was 
first practically used, and at the 
time some difficulty was found in obtaining 
suitable oils for lubrication. This, however, 
has been entirely overcome, and since the 
subject has received the attention it deserves 
at the hands of competent and thoughtful 
engineers, the design of engines to work with 
superheated steam has been brought to a degree 
of perfection which entirely does away with 
any risk of trouble from glands, stuffing boxes, 
or any other part of the engine. It must not 
be taken from this that to obtain satisfactory 
results with highly superheated steam a specially 
built engine is required. There is no doubt 
that engines designed to use saturated steam 
will bear a moderate superheat, which will 
eftect considerable economy, but to obtain the 
full benefit of superheat it has been found that 
the steam should be superheated to about 650 
or 700 degs. Fahr. 
The economy of using highly superheated 


153 


steam does not end with the saving in steam 
consumption and consequent saving in coal—a 
considerable saving in capital outlay is also 
effected. Smaller boilers are required for a 
steam plant of a given horse-power, and the 
economies attendant upon areduction in number 
of boilers is by no means inconsiderable. | Again, 
with highly superheated steam, a compound 
condensing engine may be said to be the most 
economical type of engine. 

Reliable tests on a compound condensing 
engine using highly superheated steam show 
that 1 i.h.p. can beobtained with a consumption 
of under g lbs. of steam per hour ; this has not 
been equalled, to the knowledge of the writer, 
even by a quadruple expansion engine using 
saturated steam. 


Attention. has recently been 
directed to the Thunder Moun- 
tain Mining District, Central 
Idaho, in the United States, and from reports 
so far issued the district is apparently one of 
promise, for already some high-grade ore has 
been discovered; but the principal feature 
seems to be extensive developments of low- 
grade auriferous rock, in which, however, the 
gold is in a free condition, and not associated 
with base minerals. There promises to be a 
considerable field for the successful application 
of simple milling and cyaniding systems. The 
present centre of activity is known locally as the 
Dewey Mine, which is situated near the summit 
of Thunder Mountain, at an elevation of 8,000 ft. 
There are several drifts and cross-cuts, amounting 
in aggregate to over 1,000 ft., whilst the greatest 
depth reached is 200 ft. This is the result of 
one year's operations; moreover, a ten-stamp 
mill has been at work since the commencement 
of January. Thunder Mountain is stated to 
consist entirely of igneous rocks—in fact, the 
whole surrounding district for some considerable 
distance, covering an area of about 4,000 square 
miles, is said to be of similar character. The 
particular deposits that have at present been 
investigated are recognised as consisting of 
rhyolite porphyry, of brecchia and of tuff, with 
fine native gold disseminated throughout the 
mass : their thickness has not yet been deter- 
mined, but is variously estimated to be from 60 
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to 600 feet. Inthe mine itself, specimens con- 
taining 10 dwts. to the ton have been obtained, 
but at present the whole mass is being mined. 
It averages 7 dwts., and over go per cent. of the 
gold is saved by simple plate amalgamation. 

Central Idaho is, of course, not an unknown 
gold-producing district—in fact, for many years 
gold has been obtained from its placer camps— 
but its inaccessibility has discouraged the search 
for reef mines. 

The present locality is far away from rail, 
and even beyond proper road. It, moreover, 
as might be expected, is for some period of the 
year more or less snowed up. But these would 
prove no obstacles to enterprise if the valuable 
mineral is there; and gold is not the only 
valuable commodity spoken of as abundant in 
this new land of promise. 

Another State showing fresh activity in gold 
production is Arizona. In Juma County the 
Socorro Gold Mining Company have been 
opening anew some old workings, and con- 
template erecting stamp battery and cyanide 
works, inasmuch as the ore found averages an 
ounce of gold to the ton, whilst some bunches 
of sulphides have shown 5 oz. and 7} oz. to the 
ton. 


There are many well-known 
copper-producing districts in 
the world, notably those in the 
south-west of Spain, in the State of Michigan 
on Lake Superior, in Butte, Montana, and else- 
where, and recently California is coming to the 
fore, Shasta County being the scene of this 
activity, a district remarkable for its varied 
geological character. In a region where a very 
irregular belt of igneous rocks, embracing acid 
and basic lavas, traverses a series of sedimentary 
rocks, and where there is considerable com- 
pression, folding, faulting, and shearing, there 
are in some of the shear zones irregular bodies 
of sulphide ore ranging in size from a mere film 
to masses many hundreds of feet in magnitude ; 
these deposits are the only ones that have been 
mined successfully. In the Bully Hill district 
there are a number of such zones, the ore 
bodies are solid and consist of pyrites, chal- 
copyrite, chalcocite, occasionally bornite and 
traces of carbonates and native copper; the 
general average content is Io per cent. of 
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copper, but some masses have assayed 15 per 
cent, while in rare instances as much as 46 
per cent. has been reached. The Iron Mountain 
district is, however, the most important; it is 
marked by a prominent gossan, which in places 
extends to a depth of over тоо ft., the change 
from oxides to sulphides being abrupt. The ore 
is of almost entirely cupriferous pyrites and 
chalcopyrite ; the content of copper ranges from 
I to Io per cent, and large quantities have 
contained 7} per cent. 


For years mining men have 
e sought a process for treating 
Refractory Ores. ГеЇгасіогу ores without the 
employment of roasting or cal- 
cining operations, and what is known as the 
Diehl process seems to have achieved this 
object in Western Australia. It is applied 
to the treatment of “sands” or finely divided 
material; which is further pulverised in a 
Krupp flint mill, consisting of a long cylinder 
charged with flint balls. This is set revolving, 
and the ore in form of “sands,” charged in at 
one end, passing out of the other in the form of 
slimes. These are passed through a 200 mesh 
sieve and then through classihers, to separate 
any uncrushed sand, which is returned to the 
mill. These slimes, reduced to pulp containing 
до to 50 per cent. of dry material, are agitated 
in quantities of 100 to 125 tons at a time with 
very dilute solutions of potassium cyanide for 
twenty-four hours ; additions of cyanide or of 
cyanogen bromide being made as deemed 
necessary. 


Process 


The leaching being complete, 
the muddy mass is transferred 
to filter presses, where not only 
is the solution separated from the solid matter, 
but the latter 1s also washed. It is interesting 
to note the dimensions and capacity of the filter 
presses. They have a capacity of 43 to 5 tons. 
Asarule, they have 50 frames, and the cakes 
measure 30} sq. in., are 2} to 3 in. thick, and 
weigh when dry 13 to 2 cwt. The operations 
of filling, washing, and draining are effected by 
means of compressed air, and the treatment of a 
charge, including the getting ready fora fresh 
charge, occupies two hours. The gold is 
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obtained from the solutions by passing through 
zinc boxes much in the ordinary way. The 
system does not preclude saving as much gold 
as possible by amalgamation in the ordinary 
way, in fact thesands are advantageously passed 
over amalgamated plates before sliming. It 
would be interesting to hear of the use of the 
process in other mining districts where there are 
similar difficulties. 


There is another process of recent 
introduction which has done, 
according to accounts, very well 
on the famous Broken Hill ore, 
in which galena and blende are so intimately 
intermingled as to defy separation by mechanical 
means. The process is due to Messrs. Sulman 
and Picard. The crushed ore is subjected toa 
preliminary roasting in a reverberatory furnace, 
and is then made into briquettes with 20 per 
cent. of coking coal, and a small quantity of 
pitch for a binding agent; the briquetting 
being conducted in an ordinary plant. The 
briquettes are submitted to distillation in an 
ordinary zinc retort furnace, and under the 
conditions obtaining, the zinc distils off practi- 
cally without any lead ; in fact, the latter metal 
remains in the coke, and can be obtained by 
smelting in the usual way. 


Treating 
Complex Ores. 


It is rather interesting to note a 
somewhat similar problem com- 
plicated by the presence of 
magnetic iron ore as well as galena and blende, 
but in which the latter are not so intimately 
associated as in the Broken Hill ore, which 
arises at Pierrefitte, on the French slope of the 
Pyrenees, апа which is being solved in a 
partially re-modelled antiquated mill. The 
ore from the mine is passed over a grating, 
with bars 3 in. apart, and from the larger 
lumps the pieces of pure galena and blende are 
picked out by hand, and constitute the only 
material saved without further treatment. The 
rest of the ore goes through stone-breakers and 
screens, then through Cornish rolls and more 
screens; and of the crushed stuff the coarser 
portion is treated in jigs, whilst the finer 15 
classifed in pointed boxes. The slimes pass 
over wet magnetic separators to remove the 


Regeneration of 
an Old Miil. 


155 


iron ore, and what remains is finally dressed 
on separating belt tables. In the jigs only 
one marketable product is made, that is galena 
in the first compartment. The products of the 
other compartments either go to the waste 
heap or are further crushed in another set 
of rolls and pass through the mill again. 
So that marketable products are only obtained 
from the belts and the first compartments of 
the jigs; all the rest of the equipment is 
employed in getting rid of waste rock. The 
main feature and saving factors of the mill are 
that it is worked by a neat electric power plant 
and that wet electro magnetic separators and 
belt tables are in use. 


When considering available iron 
ore deposits in Scandinavia, that 
is, supplies that will be available 
for the British ironmaster, particular note must be 
taken of those in the far, far north, for it must be 
remembered that the output from the Gellivare 
deposits is almost entirely, if not entirely, appro- 
priated on the Continent. But a railway is in 
course of construction which will terminate at 
Victoriahavn оп Ofoten Fjord, and will enable 
ore from the vast deposits north of Gellivare to 
be shipped to these Islands all the year round. 
The deposits referred to are those of Kiiruna- 
vaara and Luossavaara, situated in latitude 
67 deg. 57 min. These are two adjoining 
ranges of hills separated by a lake, which 
is about 1,640 ft. above sea-level, and the 
highest summit of the hills is a little over 80o ft. 
above the level of the lake. The first of these 
ranges is 3 miles long and the second about = of 
a mile, and through the whole length of each 
there is a massive outcrop of iroa ore varying in 
thickness from roo to over 8oo ft. From actual 
measurements and from numerous bore holes, 
it is computed that there are 215 million tons of 
ore in Kiirunavaara and 18 million tons in 
Luossavaara, or together, 233 million tons of ore 
above the level of the lake Luossajiirvi by name. 
A goodly store of ore ; it is mostly magnetite, 
but there is some hematite ; part of it, too, is 
pure and of high quality, but the rest, the 
greater part probably, is mixed with apatite, 
but, of course, there are, or will be, means of 
separating these in a satisfactory manner. 


Scandinavian 
Iron Ore. 
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MILLING MACHINES.. 


BY 


JOSEPH HORNER. 


Treats of the General Design of the Pillar and Knee Types, both Plain and Universa’. 


II. 


THE PILLAR, FOOT, HEADSTOCK, OVERHANGING 
ARM, KNEE. 


HE horizontal spindle machines ofthe pillar 
and knee type, and modifications of the 
same, will form the subject-matter of the present 
article; some of their fittings and adjuncts that 
of the article to follow. The general designs 
of these and variations therefrom are illustrated 
by the photographs. The broad features bv 
which they are characterised are shown in the 
vertical section through the centre of a machine 
(fig. 1). 

The pillar or column A is of the boxed form, 
and is utilised as a cupboard for tools. Its 
sectional plan is rectangular, with well rounded 
edges. The base is broad enough when bolted 
down to sustain the entire machine steadily. 
During the last two or three vears the earlier 
plain foot with rounded edges has been giving 


place to the waste oil tray foot B, which has 
the edges turned up all round, so keeping the 
floor free from drippings of oil. 'The head- 
stock C is usually cast in one with the pillar, 
and lugs are provided for carrying back gears 
in all machines except the smallest. The 
upper portion of the headstock is often formed 
as a long boss D, as shown, to receive the 
overhanging arm E, instead of having two 
separate bosses, and it then serves the pur- 
pose of rigidly connecting the uprights of 
the head, together with the spindle bearings. 
The boss D has split lugs at each end for the 
purpose of clamping the arm in any position 
required. In the Brown and Sharpe machine, 
shown in fig. 3 (from photograph supplied by 
their agents, Messrs. Buck and Нісктап), a new 


* In the first paper the various classes of Lincoln type machines 
were discussed and analy sed, — E D. 
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clamping arrangement is introduced. A lever 
seen in front operates a shaft with rack teeth 
that engages with the nuts on the clamping 
bolts, so pinching both ends of the arm by one 
movement of the lever. 

The overhanging arm E (fig. 1) is either 
formed with a turned-down end as illustrated, 
to receive a bushing that supports one end of 
the arbor, or it is a plain bar (figs. 2, 3, 4, and 
others) to take a sliding bracket which fulfils the 
same function. The turned-down end, or the 


bracket, can be thrown out of the way when not 
in use, Which happens when face mills, or some 
of the special milling attachments are put on. 
An advantage of the straight arm is that any of 
the regular adjuncts of the machine can be 
attached without the necessity of removing it 
or turning it aside, which must often be done 
with the bent arm. 

The knee F slides on broad faces on the front 
of the pillar. It is elevated and lowered by 
means of a square thread screw G, passing down 
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FIG. 2; 


PLAIN MILLING MACHINE, BY THE BROWN AND SHARPE 


MANUFACTURING CO., PROVIDENCE, R.I., U.S.A. 


through a deep boss cast with the foot. In most 
machines the descent of the table into its lower 
positions involves cutting a hole through the 
floor to allow the screw to pass down. This is 
objectionable in many cases, as when it has to 
go through concrete, or when it affects insur- 
ance rates. Atelescopic arrangement of screw 
and bush, as used by Wm. Muir, the Cincinnati 
Company, and Brown and Sharpe, avoids this 
inconvenience. This arrangement is seen in the 
Brown and Sharpe machines (figs. 2 and 3, and 
in the Hendey machine (fig. 11). Except in the 
largest machines, the knee is generally elevated 
and lowered by hand, but in the heavier ones 
power is properly fitted. Provision is made for 
clamping it at any height by means of hand 
levers, which are seen best in the paotograph 
of the Hendey machine (fig. 11), without the 


trouble of using spanners, a device wherein 
most new machines compare favourably with 
the older ones. 

The knee, with the load which it carries, 
is always a weak point in poorly designed 
machines, due to its excessive overhang 
and instability. A mean has to be struck 
between a large table having considerable 
amounts of traverse, which in themselves are 
desirable, and a smaller table and shorter 
traverse. The limits of rigidity are soon 
reached, beyond which increased dimensions 
and ranges must be obtained in other tvpes of 
machines. From this aspect the Lincoln 
miller has the advantage over the pillar and 
knee, while on the other hand the latter has an 
open side, more convenient for the handling 
of large pieces, and control by the operator. 
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UNIVERSAL MILLING MACHINE, BY THE BROWN AND SHARPE 


MANUFACTURING CO., R.I., U.S.A. 


But we have seen Lincoln types converted into 
open side machines, and some of these illus- 
trations show the knee types fitted with 
auxiliary supports and bracings. 


THE DIFFERENCE BETWEEN PLAIN AND UNIVERSAL 
MACHINES, THE TABLES AND THEIR MOVE- 
MENTS, TOOL MAKING AND MANUFACTURING 
MACHINES. 

The above description, so far as it goes, 
applies to both plain and universal machines; 
but the fitting of a swivel table to the latter 
makes a difference in the construction above 
the kne& Fig. 1 is a plain machine, and in it 
the saddle G, which fits and slides across the 
knee, receives and coerces the plain table H 
by gibbed edges. But in the universal (see 
ngs. 3 and others) the saddle receives a swivel 


carriage fitting by a large central pin, and 
tightening bolts for fixing at any angle to 
45 deg. in some cases, or through а complete 
circle in others. "This saddle receives the table 
by vee slides. 

Tables have oil channels at the sides draining 
into pans at the ends, and the latter have plugs 
or taps for draining off the oil. Tables have 
automatic feed in each direction, the drive being 
central, and its direction is changed by a lever 
in front of the table, which can be tripped 
by dogs. Тһе feed can be released by an 
auxiliary lever which operates at any angle at 
which the table may be set. The precise 
amounts of each movement of the table are 
indicated on adjustable dials which are gradu- 
ated to read to thousandths of an inch. The 
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FIG. 4 PLAIN MILLING MACHINE, BY THE BROWN 


AND SHARPE MANUFACTURING CO., R.I.. U.S.A. 


degrees of angle to which the table are set are 
also read off. Ascrewed stop rod J (in fig. 1), 
with adjustable collars, is used to adjust and set 
the height of the knee. 

Though the essential difference between a 
plain and а universal machine is that the table 
of the first-named does not swivel, while that 
of the second does, yet there are other differ- 
ences usually made. Thus, the universal head 
and some other attachments, though properly 
belonging to the universals, may be, and often 
are, adjuncts to the plain machines, so that 
dividing, and spur, and bevel gear cutting 
can be performed on the latter. But spiral 
gears are the exception which cannot be pro- 
duced on these, because the table cannot be 
swivelled for angle. And beyond the fact that 
many attachments are common to both, plain 
machines are generally of stiffer build, and with 
the same object they are usually fitted with 
bracing to sustain the end of the overhanging 
arm under heavy cutting. 

Generally, the tables of plain machines are 
operated by a rack, those of universals by a 
screw, though this is not invariably the case, and 
makers will supply either drive to the plain 
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machines. The advantages of the screw feed 
are hiner precision in operating, and the fact that 
it is practically locked immediately the feed 15 
disengaged. Using a rack, the position of the 
table can be altered by hand more rapidly, 
which facilitates setting and removal of work. 

The early universals were  tool-making 
machines, and though exceedingly useful, were 
of light build. The first was patented by J. К. 
Brown in 1865, and was exhibited by Brown 
and Sharpe at Paris in 1867. This, the’griginal 
type, has been retained through many im- 
proved and stiffened forms. Now these are 
classed either as tool-making, or as manufactur- 
ing machines, and the latter term is also applied 
to plain millers. The first are intended primarily 
for use in the tool room, the second for heavy 
and general manufacturing processes. The first 
are light, the second massive, but the latter 
have been developed from the first. 


DETAILS OF MACHINES, DIMENSIONS, HEADSTOCK 
DETAILS, FEEDS, OVERHANGING ARM, BRACING. 


From this general account we next observe 
some of the leading details of these machines. 

Milling machines are generally classed by 
their makers by numbers, which is a convenient 
designation аз indicating those of certain 
dimensions. In plain and universal machines 
these dimensions are, the length of the two 
movements of the table—longitudinal and 
transverse, which governs respectively the 
length and width that can be tooled ; the dis- 
tance from the end of the spindle to the centre 
in the overhanging arm, which controls the 
length of arbor and cutters that can be utilised ; 
the distance from the centre of the spindle to 
the overhanging arm, by which the diameter of 
the cutter is limited, the depth to which the 
table is capable of adjustment, and the size of 
the table. 

In one respect these milling machines re- 
semble the lathe—namely, in the headstock 
details and in the feeds. The spindle is run 
by belt direct, or through back gears, while the 
feeds are through belt, or are positive through 
toothed gears. But in these two matters there 
are broad differences in machines by different 
manufacturers. The front necks of the spindles 
are coned, a hole runs right through them, as in 
hollow spindle lathes, and the nose is threaded. 
The bearing necks of the spindles are also in 
present day practice made very large in order to 
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FIG. 6. 
FROM THE SOLID. А, 


delay wear as long as possible. Every precau- 
tion that experience can suggest is embodied іп 
modern machines to take up wear, and to prevent 
access of dust to the spindle necks. The bear- 
ing box is either of bronze or phosphor bronze, 
or of cast-iron lined with compressed Babbitt 
metal, and it is adjusted over the neck by means 
ofalock nut. The adjustment of the hinder 
box, the bearing and neck in which is parallel, 
is similarly accomplished. А dust cap is fitted 
over the front of the front bearing, and the 
thread of,the nose is protected, when not in use, 
by а cap screwed over it. Тһе spindle nose is 
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PLAIN MILLING MACHINE, WITH GANG OF CUTTERS, MILLING A NUMBER OF CONVEYOR LINKS 
HERBERT, 


LTD. COVENTRY. 


bored with a standard taper hole, usually 
B. and S. 

A universal chuck generally forms a 
tion of the equipment of the machine, and 
it is interchangeable on the indexing and 
dividing head. The chuck is valuable for 
cutting off stock which is passed through the 
hollow spindle, for holding drills, and reamers, 
and special milling cutters. 

There are two, and in the heavy machines 
three, automatic feeds, also hand operated ; the 
longitudinal or traverse, the cross or transverse, 
and the vertical. The number of changes in feed 
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FIG, 7. 


usually ranges from eight in the smaller to twelve 
or sixteen in the larger machines, and they are 
given in fractions of an inch per revolution of 
the main spindle, when, as in all the older 
machines, and in many as now made, the feeds 
are derived directly from the spindle. The 
first or driving set of stepped feed cones 
are in this design put on the rear of the 
spindle, as in fig. 1, K. But in a con- 
siderable number of machines of recent 
design the feeds are independent of the 
spindle speeds. The total range of feeds in 
the first named design is obtained by transposing 
the feed-cone pulleys when the changes of the 
belt on the steps for one position of the pulleys 
are exhausted. The lower pulleys then have 
their bearing in an adjustable bracket which 
permits of tightening the belt. А telescopic 
shaft coming from the lower pulley adjusts 


PLAIN MILLING MACHINE, BY ALFRED HERBERT, LTD., COVENTRY. 


itself to the varying height of the knee, and is 
connected at the latter to the axis of a worm 
which drives a wheel, from the spindle of which 
the longitudinal and cross-feeds are derived in 
various arrangements of gears and shafts. 

In the latest Brown and Sharpe machines, 
which are illustrated by figs. 2 and 3, a new 
variable feed motion is embodied, which is 
driven from the main spindle by а chain and 
sprocket wheels, spur gears being used in the 
feed box at the rear, producing the changes. 
Spur gears are also used in the knee. The 
telescopic shaft seen to the right transmits the 
changes to the gear-case at the side of the 
knee—the feed reversing and starting and 
stopping mechanism in which is operated by a 
lever. The levers seen in front of this operate 
the vertical and transverse feeds by power. A 
safety screw is placed in the telescopic shaft to 
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break under any undue strain, and so prevent 
possibility of the positive feed from causing 
injury to the cutters or to the machine. 

Making the feeds of the table independent 
of the speeds of the spindle is an innovation 
of recent years, and not universally applied 
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PLAIN MILLING MACHINE, BY ALFRED HERBERT, LTD., COVENTRY. 


at the present time. But this is considered 
by many as one of the most valuable im- 
provements yet effected. When feeds are 
derived from the main spindle instead of from 
a separate pulley on the countershaft the 
result is that the high speeding of the 
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FIG. 9. 


PLAIN MILLING MACHINE, BY THE RICHARDS MACHINE TOOL СО., 


LONDON, 


spindle for small cutters gives too rapid a 
feed to the table, while with the slow 
speed necessary for large cutters the table is 
fed too slowly, especially for finishing cuts. 
The independent feed does away with these 
drawbacks. The theoretical objection that in 
the event of the main spindle failing to operate 
while the table continues to feed up to the 
cutter, with consequent disaster, is apparently 
not borne out in fact. 

Messrs. Alfred Herbert, Ltd., of Coventry, 
have combined both methods of feeding in their 
new machines, shown in fig. 7, and classed as 
their No. 4, and in fig. 8, classed as their No. s. 
The feed can be driven either from the spindle 
or the countershaft. In the first case there are 
twelve changes, ranging from ‘005 in. to ‘og in. 
per revolution of the spindle; in the second 
there are sixteen changes, from `оо1 in. to *20in. 
per revolution. In fig. 7 the range of feed when 
driven from the countershaft gives twenty-four 
changes, from '37 in. to 6°54 in. per minute; in 


fig. 8 thirty-two changes, from ‘5 in. to 12°75 in. 
per minute. 

In the first-named drive the upper feed cone 
is not placed on the spindle, but is geared to it 
and runs at twice the spindle speed, giving 
twice as much power as when the cone goes on 
an extension of the spindle. The cones can be 
transposed, and for any one arrangement of 
them another rate of two to one is obtainable 
by the movement of a handle, seen in the 
illustration, without stopping the machine or 
changing the feed belt. This is of value when 
changing from a roughing to a finishing cut, 
апа vice versd. An automatic stop is provided 
to the feed, and also a dead stop. 

The fitting of the overhanging arm follows 
two main desigus. In one itis bent downwards 
to form the bearing for the outer end of the 
arbor ; in the other it is parallel, and carries a 
sliding bracket, the lower boss of which receives 
the end of the arbor. Either the arm in the 
first case or the bracket in the second is clamped 
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FIG. IO. 


in divided bosses on the top stay of the head of 
the machine. The free end of the arbor is 
secured in the boss of the overhanging arm. 
In some machines the end of the arbor revolves 
by a cylindrical fitting, hardened and ground in 
a bush of phosphor bronze in the arm. Рго- 
vision is made for taking up wear by closing 
the bushing concentrically, and three key ways 
are milled in it so that it can be turned one- 
third round in its seating to equalise wear. In 
others the arbor is supported by a point centre. 
The advantage of supporting the arbor by a 
cylindrical fitting in a bushing instead of on a 
point centre is that it permits the arbor to 
expand lengthwise as it becomes warmed by 
the work of the cutters. 

As the stress of heavy cutting is often so 
severe that it could not be borne by the over- 
hanging arm alone, without chatter, nearly all 
plain and many universal machines have brac- 
ings fitted to connect the end of the arm to the 
knee. There is a vast difference between 


UNIVFRSAL MILLING MACHINE, BY THE RICHARDS MACHINE 
TOOL CO., LONDON, 


cutting flutes in taps or reamers, or the teeth in 
small wheels, or tooling narrow surfaces gene- 
rally, and performing the tasks shown in figs. 5 
or 6, which is work that is now expected as a 
matter of course on pillar and knee machines, 
and which explains why outer bracing is so 
often fitted to these, to be used or not as is 
found necessary. 

The bracings used to tie the arm and knee 
together are either cross or parallel. Some- 
times two separate bracings are pivotted in 
bosses at the outer end of the knee, and are 
clamped where they cross by one bolt passing 
into the bend of the overhanging arm. Long 
slots in the bracings permit of their adjustment 
over the bolt at the varying heights of the table; 
but in most instances: each brace has its own 
locking bolt. Examples of this kind are seen 
in figs. 2, 3, and 7. 

In some of the parallel bracings a casting fits 
over the top faces and edges of the knee, and 
has two slotted parallel ways above to receive 
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Milling Machines. 


FIG, 12, 


the clamping bolts that pass into bosses in the 
overhanging arm. In another type two slotted 
castings with parallel arms are used, one sliding 
on the other. The lower one is attached to the 
knee, the upper one to the overhanging arm, 
and slot holes corresponding in each permit of 
their vertical adjustment one over the other. 
Examples of this kind are seen in figs. 6 
and 8. 

In one type of solid brace, a split boss at the 
head of the brace fits round the overhanging 
arm, which is of the parallel class. The lower 
part of the brace is forked, and has slots to 
embrace two bolts on the knee. A bored boss 
on the upper portion of the brace receives the 
centre for the arbor. 
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UNIVERSAL MILLING MACHINE, WITH DIVIDING HEAD, 


IMPROVEMENTS IN RECENT MACHINES, OPERATING 
HANDLES, CLUTCH FITTINGS, COVERING IN OF 
GEARS, LUBRICATION. 


A detail in which recent machines are 
superior to the older ones is in the position 
of the operating handles. In the best designs 
these are so arranged as to be within imme- 
diate reach of the attendant, being located 
nearly at one spot, and without sticking out 
awkwardly, yet without interference. Thus the 
spindle by which the knee is adjusted vertically 
is set at an angle coming out at one side of and 
close to the spindle for the transverse feed. 
Figs. 2 and 3 illustrate this feature. Adjust- 
ments can thus be readily effected simultaneously. 
Another improvement on the older forms is the 
clutch fittings by which handles may be instantly 
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engaged, or disconnected, without affecting 
adjustments. Another is in the use of ball 
bearings to the elevating screw, and sometimes 
to the table feed screw. Another point to be 
observed is that the machines of the last two or 
three years have their gears enclosed by neat 
protecting guards, with well rounded edges, as 
seen in the photos. Another feature is the oil 
pump, tank, pipes and spreader now applied to 
numerous machines. These arrangements are 
best observed in the photos, figs. 6 and 7. 
These, with some other improvements now 
applied generally to high class tools, render the 
plain and universal millers much superior to 
those of ten or even five years ago. The fore- 
going description applies to standard forms of 
the machines of the pillar and knee type. The 
remainder of this paper will deal with variations 
in the general design. 


THE RICHARDS ANGLO-AMERICAN MACHINE. 


This is a new design illustrated in figs. 9 and 
10, which even in these days of novel departures 
arrests the attention. With regard to its special 
functions and applications in practice, it is 
intended to fill the place of the universal and 
plain machines of the pillar and knee type. Its 
knee, however, is not movable, but is in one 
with the pillar, and therefore adjustment for 
height is given to the spindle in a fashion which, 
in combination with the tail support, bears close 
resemblances to the Lincoln miller. But the 
tail of the arbor is supported by an overhanging 
arm as in the pillar and knee machines, and the 
tail support merely steadies the arm. Though 
the separate details of the machine are therefore 
not novel, the general arrangement is. 

We have previously remarked on the weak- 
ness incidental to the employment of the knee 
and the overhanging arm. Though a bracing 
affords a great help in such a design it would 
often be better if it could be abolished, because 
it blocks the way to wide work, while from a 
mechanical point of view members should be 
sufficiently rigid in themselves. An explana- 
tion of this anomaly is that the present-day 
machines are built after the designs of more 
than forty years ago, when its only duty was 
that of milling very light articles, while at 
present heavy manufacturing work is commonly 
done on it. A similar conservatism in practice 
is evident in other machine tools. 
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One of the weak features of the knee is due 
to the fact that its overhang prevents giving 
that amount of movement to the table in a 
direction to and from the pillar which is often 
required. If a table is supported on a solid 
fixed base there is no limit to the size of table 
and traverse which can be adopted, and it is 
also possible to swivel a table completely round 
instead of within a limited number of degrees 
of angle. 

As the vertical movement is imparted to the 
spindle head in this machine, provision has to 
be made for a variable length of belt for driving 
the spindle, with a tightening arrangement. As 
the centres are short, a link belt is employed, as 
being more flexible than solid leather and 
requiring less tension. It drives from the fixed 
stepped cone through idlers and a tightener. 

The details of the spindle are generally 
similar to those cf many other machines. It is 
hollow, the back and front bearings are parallel, 
in phosphor bronze bushes. "The front bearing 
is encircled by a conical bush, which is adjust- 
able lengthwise with nuts. End thrust is taken 
by a thrust bearing of rollers and steel collars. 
The nose is bored with a standard taper B. and 
S. hole, and is threaded externally. Bolts are 
used to pull the arbors in and to push them 
out, and a nut on the arbor forces them out. 
Back gear is fitted at the rear end.. The driving 
pulley of the spindle does not take a bearing on 
the spindle itself, but ona bearing which projects 
from the saddle that carries the spindle, so 
avoiding strain on the spindle due to the tension 
of the belt. This is a device, by the way, which 
has answered well in drilling machines and 
automatic screw machines. The end of the 
overhanging arm has a phosphor bronze bush 
to support the end of the arbor by the outside 
in preference to a point centre. The support- 
ing bracket is removable when light milling on 
large pieces is done. 

The feed on these machines, which ranges 
from 1-5th to r-8ooth of an inch, is different in 
some respects from other makes. It is not 
positive—that is, it is not driven from toothed 
wheels, but from a belt which is primarily 
operated from the idler pulley in the base of 
the standard. The principle resembles that of 
the Evans friction cone. The result is that 
although certain precise rates of feed are 
indexed, yet they can be changed gradually 
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through all intermediate rates, and while the 
machine is in operation, as in the friction disc 
and roller, common on many machines. The 
points in favour of a feed of this character are 
these: A belt feed if sufficiently powerful will 
perform its work under heavy duty as well as a 
positive feed by gears or chains, yet it will not 
cause any fracture, but will slip, should a hitch 
occur. It is desirable to be able to change the 
feed even while a cut is in progress, as in some 
cases where the depth of cut varies, or difter- 
ences occur in the hardness of the metal. A 
large range of feeds obtainable while the 
machine is running is desirable in order to 
secure the maximum results in the duty of a 
machine. 

The base of the machine under the column is 
utilised as a reservoir for oil or water, and a 
pump is attached to the back of it. A floor pan 
to catch waste lubricant is fitted separately. 


THE BEAMAN AND SMITH MACHINE. 


Beaman and Smith, of Providence, R.I., make 
a pilar and knee machine of massive and 
rather special design for heavy work. The 
spindle head has a range of horizontal adjust- 
ment on top of the pillar of 3 in, the 
knee with its table has the usual movements, 
vertical, longitudinal and transverse. The table 
measures 6 ft. long, by 14 in. wide, and its feed, 
of twenty changes, is equal to its full length. 
The front spindle bearing is 6} in. diameter, 


and the overhanging arm measures 8 in. 
diameter. The weight of the machine exceeds 
34 tons. In a very special machine of the 


pillar and knee type by this firm the table has a 
vertical face with tee slots, anda return piece 
below to carry and support deep heavy work. 


THE HENDEY MACHINE. 


A new American machine by the Hendey 
Machine Company, of Torrington, Conn., is 
illustrated in fig. II. It embodies the best 
points in recent practice already mentioned, 
but its special interest lies in the application of 
the Norton system of mounted gearing which 
has been employed on lathes during several 
years past. Six changes in the gear box, seen 
to the left hand ot the pillar, with three 
settings of the sliding gears at the back of the 


machine, give a total range of eighteen rates of 
feed. 
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REINECKER MACHINES. 


Though German machines are largely built 
after the American models, yet there is a great 
deal of original and special design besides. 
The following may be noted :— 

J. E. Reinecker, of Chemnitz-Gablenz, repre- 
sented in England by Pfeil and Co., Clerken- 
well, has embodied the best points of the 
present-day practice in his standard machines. 
Besides this, some highly specialised tools are 
also modelled after the general type of the 
pillar and knee and others. 

In the universal machines the circular slide 
on the saddle can be turned through a com- 
plete circle without interfering with the feed 
motion. The front bearing of the spindle is 
conical, and provision for taking up wear 15 
embodied both in the front and back bearings. 
End thrust is taken by friction washers hardened 
and ground. The spindles are hollow. The 
straight type of overhanging arm is used, and 
the outer bearing for the arbor is fitted either 
with a point centre, or a longitudinal tapered 
bush to support the outer end of the arbor. 
A bracket standing up from the knee and sliding 
thereon forms an efficient brace, and is remov- 
able at will. The arbor support is fitted with 
an extension on which the vertical face of the 
bracket slides, and to which it is bolted. In 
another machine the outer support bridges the 
face and edges of the knee and has two 
uprights with slots, over which slidesa clamping 
piece with arms at the end of the horizontal 
arm. 

Messrs. Reinecker recommend generally the 
selection of à machine of universal type, even 
though plain milling only is wanted, because 
since the table swivels, the machine can always 
be converted into a universal by the addition of 
the dividing and spiral heads. Several of these 
machines are fitted for electric driving, the 
motor being on the base, or at the side of the 
pillar, just above the base. 

The usual attachments common to this 
class of machines are fitted, including vertical 
spindles. 

These and other arrangements of German 
and French machines would айога scope for 
much interesting study, but the dividing and 
spiral heads, and numerous adjuncts of the 
pillar and knee machines, have yet to be con- 
sidered in another article. 
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RITING while the last ship sent by a 
foreign Power to honour King Edward 

VII. is yet in our waters it is natural that, in 
these notes, something should be said about 
the strangers we have recently had at Spithead. 
Every student of naval affairs, that could do so, 
will have visited these vessels, taken stock of 
them, and, as it were, weighed them in the 
balance with similar ships of his own country. 
Regarded in one aspect it is doubtful if the 
Briton could be altogether satisfied, for it is 
indisputable that for their tonnage the fastest 
ships and those most heavily armed flew 
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foreign flags. From another point of view, 
however, there is consolation, for these vessels 
which win our admiration bear the impress of 
the English designer and shipwright. The 
question therefore suggested is to this effect— 
why, if a British naval architect can design and 
a British shipbuilder can construct such vessels 
for foreigners, does not the one and the other 
design and produce as good ships for their own 
country ? 

The reply to this question, if not the answer 
to it, has a twofold character: the foreign 
ships may not actually be better than the British 


THE JAPANESE ARMOURED CRUISER ©“ ASAMA.” 


Кай at Elswick. Displacement, 9,7:0 tons. Heaviest Gun, 8 in. 


Thickest Armour, 7 in. LH.P., 13co00. Nominal Speed, 20°87 knots. 


Built by Armstrong, Whitworth and Co., Ltd., Newcastle-on-Tyne. 
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ships for a British purpose ; or, on the other 
hand, it may be that the regulations laid down 
by the Admiralty in regard to work contracted 
for by private firms are of such a nature as to 
prevent the Government from getting the very 
best results. These two aspects of a most 
important matter afford subject for consider- 
able discussion—discussion which is somewhat 
foreign to the purpose of these notes. Among 
the readers of this Magazine there must be, how- 
ever, many who can help in the elucidation of 
the problems presented, and they certainly 
deserve, nay demand, the earnest attention of 
all who are interested in the future of our ship- 
building industry and the efficiency of the Navy 
of the realm. 

Before dismissing this subject and turning to 
our more immediate object, it may be pointed 
out how the foreign ships at Spithead bear out, 
in a remarkable degree, the statement made in 
these notes last month, that warship design 
` shows in each class a gradual approximation 
to one type. While there are differences in 
regard to the amount of gun power, or the 
import of speed, there is still a great similarity 
in the plan of the three battleships which 
foreigners sent to Spithead. In the coast- 
detence vessels the same feature is apparent, 
and in the cruisers it is even more remarkable. 
We need not labour the point here, but it is 
one which merits more than a passing con- 
sideration both on the part of the naval officer 
and the naval architect. 


GREAT BRITAIN. 


The departure of the London for the Mediter- 
ranean leaves the Venerable the only battleship 
of the programme of 1898-99 unfinished. This 
vessel, which was laid down at Chatham on 
January 2nd, 1899, and launched in November 
of the same year, made her steam trials last 
May. "The eight hours full power run gave the 
following results: Draught of water, forward 
26 ft. 4 in., aft 27 ft. 1 in.; speed of ship, 18:3 
knots ; steam pressure in boilers, 294 lbs. per 
square inch ; air pressure in stokeholds, оч in. ; 
vacuum in condensers, starboard 26:8 in., port 
27 in.; revolutions, starboard 1or'1, port 102°4; 
mean i.h.p., starboard 7,600, port 7,745—total, 
15,345- The coal consumption worked out at 
2:14 lbs. per unit of power per hour. These 
results speak for themselves, and it may be 
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added that this vessel, like her sisters, has Belle- 
ville boilers. She should be ready for her gun 
trials during the autumn, and for commissioning 
before the end of the financial year 1902-3. 

What are known as the Duncan class of the 
programmes of 1898-99-1900, consisting alto- 
gether of six ships, the Duncan, Cornwallis, 
Exmouth, Russell, Montague, and Albemarle, are 
the next ships to come forward. These vessels, 
which are 1,000 tons less displacement than the 
Formidable class, are to be the fastest battleships 
in the Navy. The Russell has completed her 
trials, and on the full power run for eight hours 
the contract power was exceeded and a speed 
of 19:3 knots was obtained with 18,229 i.h.p. 
The Exmouth has also passed through a satis- 
factory test. She completed her trials on 
June 18th, ‘making on the eight hours full power 
run a speed of 19705 knots with 18,346 i.h.p. 

As regards armoured cruisers, the Sule; has 
now joined the Cressy and the Aboukir under 
the pennant. Of the remaining three vessels of 
this class, the Bacchante and the Hogue have 
made their trials. The full power run of the 
Bacchante gave а speed of 217 knots with 
21,520 ih.p. This result, though satisfactory, 
was improved upon by the Hogue, which, on her 
eight hours trial, made 22:00 knots with 
a collective i.p. of 21,432. Тһе general 
characteristics of these vessels may be in- 
structively compared with those of the French 
Montcalm and the Japanese isama, both of 
which ships have been recently in British 
waters. Ot the four ships of the Drake class, 
three have now completed their trials, with the 
following results: Good Hope, 23:05 knots with 
31,071 ih.p.; Leviathan, 23:23 knots with 
31,203 i.h.p.; and Drake, 23°05 knots with 30,849 
i.hp. The fourth vessel is the King Alfred, 
which has been delivered from Barrow. These 
cruisers are 500 ft. long, 71 ft. beam, and 26 ft. 
draught, of about the same dimensions, there- 
fore, as the Powerful ; they are much better 
protected, having a 6 in. armour belt 11 ft. 6 in. 
broad extending for the greater part of the 
length, but tapering to 4 in. and 2 in. forward, 
while aft there is a transverse bulkhead, leaving 
about roo ít. of the stern of the ship unpro- 
tected by side armour, but with an extra thick- 
ness of protected deck. The armament consists 
of two 972 in. guns mounted fore and aft in 
barbettes protected with 6 in. armour and 
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shields ; sixteen 6 in. quick-firing guns in two- 
storied casemates protected by 6 in. armour, 
and a number of smaller guns. 

Of the “ County ” class of armoured cruisers, 
the Bedford, launched by the Fairfield Company 
in August of last year, made her trials in June. 
In her eight hours full power trial, although a 
collective horse-power of 22,457 was attained, 
the mean speed was only 22°7 knots, whereas it 
had been anticipated that 23 knots would be 
the speed. The result is therefore somewhat 
disappointing. She is to be tried again with a 
different set of propellers. The Cornwall, of 
the same class, is to be launched at Pembroke 
on October 29th. She will be the sixth vessel 
of this class to take the water. 

The two protected cruisers, Challenger and 
Encounter, have been launched at Chatham and 
Devonport respectively, the former on May 27th 
and the latter on June 18th. These vessels are 
second-class cruisers of 5,880 tons displace- 
ment, 12,500 i.h.p., and 21 knots speed. They 
are to be armed with eleven 6 in. guns, and are 
an improvement on their predecessors of the 
Arrogant and Dido classes. The Challenger is 
fitted with Babcock and Wilcox boilers, and the 
Encounter with those of Dürr. 


FRANCE. 


As was mentioned last month, the ўспа was 
the only French battleship to be completed in 
1901. The history of this vessel is interesting 
for purposes of comparison with British ships. 
She belongs to the programme of 1897. She was 
laid down on January 15th, 1898, and launched 
nine monthslater. She was sufficiently advanced 
early in the year to make her steam trials, 
when she easily realised a speed of 18 knots. 
When, however, she attempted to carry out 
trials with her heavy guns, some defects de- 
veloped in the machinery for working the 
turrets, and this delayed the vessel, so that it 
was not until April 25th that she could be 
placed in commission as an effective ship. It will 
be noticed that from the date of laying down 
to that of commissioning is fifty-one months. 
The епа is, perhaps, the most formidable 
battleship in the French Navy. She is of 
12,052 tons displacement, 15,500 i.h.p., and 
18 knots speed. Armour protection is given by 
a water-line belt of 13:8 in., an upper belt 
of +8 in. bulkheads of 5 in., and decks of 
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2:8 in. armour. She carries four 12 in. guns in 
turrets, one pair forward, the other pair aft ; 
eight 6:4 in. quick-firing guns in casemates; 
eight 3'9 quick-firing guns, and many smaller 
pieces. She is better protected and more 
heavily armed than the battleships which 
preceded her; probably her most vulnerable 
spot is the base of the second batteries. This 
ship was illustrated in last month's Magazine, 
and a reference to the photograph will show 
how a projectile striking under the casemates 
might even be assisted in finding entrance by 
the formation of the sides. The smaller battle- 
ship Henri IV., of 8,948 tons, is now undergoing 
her trials. She was laid down in 1898, and 
launched in August, 1899. The engines, to 
develop 12,000 i.h.p., are supplied with steam 
by Niclausse water-tube boilers, and are ex- 
pected to give her a speed of 17 knots. She 
is at Cherbourg. This vessel is also protected 
by two belts of armour. The water-line belt 
is complete except for a few feet aft, 
where an athwart-ship bulkhead forms a con- 
tinuation of the side armour. The thickness 
of this belt tapers from 11°8 in. amidships to 
7 in. at the ends, and is 7 ft. broad, extending, 
when the ship is at her normal displacement, 
from 3 ft. below to 4ft. above the water line. 
Above this is the second belt of 4 in. armour, 
extending from the stem to about 28 ft. abaft 
the central line of the ship, and above this belt 
again is a central redoubt protected by 4 in. of 
steel, in which four of the 5:5 in. quick-firing guns 
of the secondary armament are mounted. Two 
other guns of the same calibre are mounted 
above the redoubt and are protected by shields, 
and a third is placed in a small turret aft. The 
heavier armament, consisting of two 10°8 in. 
guns, is located in two turrets, one forward and 
one aft, protected by 9:5 in. armour оп the face, 
I2 in. on the base, and 9'5 in. on the supporting 
tubes which extend downwards to the belt. 
There are two armoured decks, one 272 in. thick 
and the other 1 in., below this. The vessel hasa 
low free-board aft, but forward is high in order 
to enable her to steam against a heavy sea. 

As regards armoured cruisers, the Dess«aix, 
Duplaix, Kleber, of 7,700 tons displacement— 
the first-named is under construction at St. 
Nazaire, the second has been commissioned for 
her trials, and the third is at Bordeaux, building. 
The Dupctit-Thouars, Amiral de Gueydon, and 
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Montcalm, of 9,517 tons displacement, are—the 
first-named at Toulon, the second at L’Orient, 
where she will soon be ready for her trials, 
which will probably be carried out at Brest, 
and the third has been commissioned, and after 
carrying President Loubet to Cronstadt was 
the representative of France at Spithead the 
other day. This vessel is fitted with Normand- 
Sigaudy water-tube boilers. Her engines are 
intended to develop at full speed 19,600 i.h.p., 
giving her a speed of 21 knots. During the 
Russian cruise the ship maintained without 
difficulty a speed of 18 knots for 62 hours, and 
of 19 knots, occasionally increased for short 
intervals to 20, for 30 hours. The Monfcalm 
was completed in about eighteen months 
from the date of her launch. Нег belt 
armour has a maximum thickness of 6 in., 
and the armament comprises two 7'6 in., eight 
6*4 in., and four 3*9 in. quick-firing guns. This 
armament has been criticised in the French 
papers as insufficient for her displacement. 
The Condé, Gloire, and Sully, of 10,014 tons, are 
—the two former at L'Orient, and the last- 
named at La Seyne. The Condé was launched 
on March 12th, 1902, and the Gloire has received 
her engines. The Marseillais and Amiral Aube, 
similar vessels, have been launched—the former 
at Brest in 1901, and the latter at St. Nazaire 
on May oth. The Léon Gambella, Fules Ferry, 
and Viclor Hugo are on the stocks, the frst- 
named at Brest, where she was launched in 
October last, the second at Cherbourg, and the 
third at L’Orient. 

It is announced that the contracts have been 
signed for the construction of the vessels to be 
laid down this year—four battleships, to be 
named Démocratie, Liberlé, Fustice, and Vérité. 
One of these is to be built at Brest and three 
by contract. Two armoured cruisers, to be 
named Fules Michelet and Ernest Renan, опе to 
be built at L’Orient and the other by contract. 
Two destroyers are to be built at Rochefort ; 
thirteen submarines are to be built, eight at 
Toulon and five at Cherbourg ; sixteen torpedo 
boats, one at Saigon and the others by contract. 


GERMANY. 

The German Naval Estimates for 1902 amount 
to £ 10,154,104, as against £9,824,085 for Igor. 
The five ships of the HWvlle/sbach class were 
launched—the ship of this name on July 3rd, 
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1900, and she is to be completed this year ; 
the Heilin, June 6th, тоот; the Zahringen, 
June r2th, rgor ; the Mecklenburg, November 
oth, тот; and the Schwaben, August 19th, 190r. 
These four ships are to be completed in 1903. 
The new battleships “Н” and "IL" which 
were laid down last year at the Germania yard 
at Kiel and the private establishment of Schi- 
chau, Dantzic, respectively, are to difter from 
the Wutlelsbach in certain respects. The dis- 
placement is 13,200 tons, the protection will 
cover a larger area, the speed will be the same, 
and the armament will consist of fcur 11°02 in. 
guns of new type, said to be capable of firing 
two shots every three minutes, eighteen 7'09 in. 
quick-firing, and twenty-four smaller guns. 

Of the armoured cruisers of the Prinz Adalbert 
class of 9,000 tons,the ship of this name,launched 
at Kiel іп June, Igor, is to be completed next 
year; the Prinz Friedrich Karl, built at the 
yard of Blohm und Woss at Hamburg, was 
launched in July, and the Kaiser has been 
recently laid down at the Imperial yard at Kiel. 


ITALY. 


According to an official report submitted to 
the Italian Government, the sum available for 
the current year for the increase of the Italian 
Navy is 41,200,000. Of this sum, £500,000 is 
to be devoted to the armament of the Regina 
Margherita and Bennedctto Brin, battleships, and 
the Francesco” Ferruccio, armoared cruiser ; 
£400,000 is allotted for the further construction 
of the Regina Elena and Viltorto Emmanuele IH. 
The balance is to be expended on torpedo 
cruisers and boats. The Italian Budget autho- 
rises the removal of the following vessels from 
the effective list of the Navy: San Martino, 
Terrible, Sebastiano, Venicro, Vedella, Gorgona, 
Laguna, Luni, Rondini, Tino, Tremiti, Malaussena, 
Marillimo, and Ancona, 


RUSSIA. 


The Russian Naval Estimates for 1902 amount 
to £15,731,445, or an increase of £755,410 over 
those of the previous year. The battleship 
Pobteda, which has recently been at Spithead, 
and which is the most recent of their battle- 
ships to be completed, is particularly interesting, 
because she and her sisters, which are intended 
for service in the Far East, are regarded as 
embodying a combination of the qualities of 
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the battleship and the cruiser—a heavy arma- 
ment and sufficient protection with a high 
speed. Asa matter of fact, however, the speed 
of the Pobicda on trial was no more than 18:5 
knots, which is about that of our modern 
battleships. Her engines, of 14,500 h.p., are 
provided with steam by thirty Belleville boilers, 
four of which are placed 6 ft. higher than the rest, 
so as to keep steam even should the furnaces of 
the others be flooded. She is fitted with three 
Screws, a system in favour in several foreign 
navies, but not yet adopted by us. Her heaviest 
guns, of Io in. calibre, and four in number, are 
placed in turrets fore and aft, protected by gin. 
of armour, and armoured trunks down to the 
belt of 10 in. ; the after turret is placed lower 
than that forward. The secondary armament 
of eleven 6 in. guns is placed somewhat dif- 
ferently to the system adopted in previous ships. 
Each is in a separate protected position, four 
being in pairs in double sponsons at the corners 
of a casemate, two on the broadside, in spon- 
soned turrets, and one right forward in the 
bows. These guns are protected by from 
2 to 5 in. of steel. The ship presents a large 
target, being high out of the water, and when 
running at full speed she makes a high bow 
wave. 


UNITED STATES. 


Under the provisions of the United States 
Naval Appropriation Bill as passed by Senate 
for the year 1902-3, two battleships of not more 
than 16,000 tons, two armoured cruisers not ex- 
ceeding 14,500 tons, and two gunboats of about 
1,000 tons will be built by contract. Exclusive 
of armament and armour, the battleships are 
not to exceed in cost £865,509, the cruisers 
£957,302, and the gunboats £78,496. An amend- 
ment was inserted instructing the Secretary 
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of the Navy to contract with the Holland 
Company for five improved type submarine 


boats, these being an addition to the 
programme. 


MINOR NAVIES. 


The three Northern European Powers were 
each represented in our waters recently by a 
coast defence battleship, the class of vessel 
on which they rely principally for naval 
defence. The Estimates in. Denmark for the 
Navy for the year 1901-02 amounted to £377,585, 
as against £380,500 for the previous year. A 
sister ship to the Herluf Trolle,to be named 
the Olfert Fischer, is under construction. 

The Estimates in Sweden for the current year 
amount to £581,220 for the ordinary Budget 
and £610,170 for the extraordinary Budget, 
being an increase of £129,500 in the former and 
a decrease of £135,500 in the latter. The new 
coast defence battleship Dristighcten has con- 
cluded her steam trials satisfactorily. Her dis- 
placement is 3,450 tons; twelve Yarrow water- 
tube boilers give her 6,000 i.h.p. and 17 knots. 
Protection is afforded by a water-line belt from 
8 to 4 in. in thickness. The heavy guns are 
in 8 in. turrets, and the secondary armament is 
protected by 4 in. steel. The guns carried are 
two 82 in, six 59 in., and fifteen 6 pounders. 
Three rather larger vessels of similar type were 
launched last year, and named the Tapterheten, 
Vasa, апа Асгат. They are now completing 
for sea. The plans for a new ship, with rather 
more protection, have been approved, and the 
three older vessels— Szea, Gola, and Thule—are 
to be re-armed. 

In Norway the Estimates for the year amount 
to £222,700, as against £242,750 for last year. 
The new construction will merely consist of 
small craft. 
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PORTRAITS. 


UBLIC opinion is made up of in- 
dividual units. It may, there- 
fore, be accurately gauged by the 
verdict of representative men. We 
reproduce below some personal 
appreciations of PAGE’s MAGAZINE 
which speak for themselves. 


RIGHT HON. W. J. PiRRIE, Р.С, 
LL.D., Chairman of Harland and 
Wolff, Ltd., Belfast, in a letter to 
the Editor, says :— 

I have looked over the first 
number of PAGE’s MAGAZINE 
with much interest, especially 
your article in connection with 
the Atlantic Shipping Combine. 
I think your criticism is very fair, 
and has been dictated bya keen 
perception of the situation and 
a comprehensive knowledge of 
the subject as regards the Inter- 
national character. There is 
very little that I can find fault 
with in your article, and it is a 
pleasure to read one in which 
so much breadth of mind and 
grasp of the general bearings of 
the subject are shown. It is 
well to get away sometimes 
from the national or sentimental 
point of view and argue the 
matter out on business lines. 
We are a commercial nation, 
and it is not to our advantage to 
play the patriotic hymn too 
much. 
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writer is enabled to speak of engineering 
concerns, not merely from a distinguished 
journalistic standpoint, but also in his capacity 
as Director of the Newport Rolling Mills, 
Middlesbrough-on-Tees :— 


I haveread the first number of PAGE's 
MAGAZINE with interest and surprise. 
It seems scarcely possible to devise 
anything new in industrial literature. 
Your Magazine is a revelation. In 
design, matter, and execution it is 
distinctly original. You have produced 
a monthly which will speedily find, or 
make, a unique place and become one 
of the essential elements in our indus- 
trial education. It is, and will doubt- 
less continue to be, much more than а 
mere record of news and sectional 
papers read at local societies on 
technical and other topics. 


CHARLES M. JOHNSON, Еѕо., R.N., Chief In- 
spector of Machinery (retired), ѕауѕ:— 
Permit me to congratulate you on 
the admirable * get-up" of PAGE’s 
MAGAZINE. 


Fhoto by Midgley Asquith.] 


SIR HUGH GILZEAN-REID, LL.D., D.L, ЕЈ. 


SIR Hiram S. Maxim, the well-known inventor, 
writes :— 

I have received the first number 
of PAGE’s MAGAZINE, and I must say 
that it is quite equal to anything which 
I have ever seen in the way of an 
engineering magazine. I have been 
struck by the beauty of the engravings, 
and the remarkable scientific and 
literary ability of the writers, and I 
feel convinced that if this style is 
maintained, your Magazine will be 
sure not only to succeed, but to 
occupy a very high place among the 
engineering magazines of the world. 


Sir Н. GirzEAN-REiD, LLD; D.L., FJ.I, 
sends us an encouraging note, which has a Photo by Maull and Fox.) 
double value when it is remembered that the SIR HIRAM S. MAXIM 
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PROFESSOR HENRY S. HELE-SHAW, LL D., F.R.S. 


Henry ©. HkLE-SHAw, Esq, LED; FRS., 
Professor of Engineering, University College, 
Liverpool :— 

I must congratulate you on the 
excellent style in which the number 
is printed and illustrated, and the great 
interest of the contents. 


Sig THOMAS SUTHERLAND, M.P., С.С.М.С., 
Chairman of the Peninsular and Oriental 
Company, and of the London Board of the 
Suez Canal Company, writes :— 


It is a most excellent and interesting 
number, full of promise for the future. 


JoHN GOODMAN, Esq., M.Inst.C.E., M.I.Mecb.E., 
Professor of Civiland Mechanical Engineering, 
Yorkshire College, Leeds :— 


From а brief glance through the 
first number of your new Magazine, it 
appears to me to be as good as it is 
possible for such a magazine to be. 
The **get-up" is excellent, and the mat- 
ter appears to me to be just what is 
required in such a publication. If you 
only manage to keep the future copies 
up to such a degree of excellence I 
am quite sure that you will have a 
large circulation. Wishing you every 
success in your new venture. 
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ADMIRAL Sir E. Н. SEYMOUR, G.C.B., writes :— 

That it is well and carefully com- 

piled all will, I think, agree. The 

Naval Notes of course appeal most to 

me. They are instructive and of 

general interest, as they deal with 

various navies, and the plates showing 
different ships are excellent. 


T. CLAXTON FIDLER, Esq., M.Inst.C.E., Pro- 
fessor of Engineering, University College, 
Dundee :— 

In these times it is refreshing to come 
across anything so delightful as the first 
number of PAGE's MAGAZINE. The illus- 
trations are nothing less than beautiful, 
while the current notices of engineering 
progress are all of them interesting. 
Even the advertisements in your hands 
have lost nearly all their irritating 
character, and I believe that people will 
actually lookat them. Infuturenumbers 
I may venture to hope that the Magazine 
will not be without those old-fashioned 
but really instructive detailed sections 
which are still dear to the memory of 
the practical draughtsman. 
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ADMIRAL SIR E. H. SEYMOUR, G.C.B. » 


JAMES A, EwiNG, Esq., M.A., F.R.S., LL.D., 
Professor of Mechanism and Applied 
Mechanics in the University of Cambridge, 
writes :— 


You are to te congratulated on 
the variety of its contents. I wish 
the new venture all the success which, 
to judge from the first number, it PES А o 
deserves. PROFESSOR JAMES A. EWING, М.А., F.R.S., LL.D. 


What Our Readers Think. 


PROFESSOR W. J. ASHLEY, who was appointed 
last year to the newly constituted Chair of 
Commerce at the ‘Birmingham University, 
says :— 

I am glad to see that you propose to 
include articles on Business Organisa- 
tion, Works Management, Cost Ac- 
counts, and the like, as well as articles 
on Mechanism and Processes. Hitherto 
the commercial and administrative 
sides of engineering and similar busi- 
nesses have received very little syste- 
matic treatment ; and I hope we may 
look to you in some measure to supply 


the want. 
James HOLDEN, Eso. Locomotive Superin- 
tendent of the Great Eastern Railway, 
writes :— 


Your Magazine strikes me as being 
of a very comprehensive nature, yet 
concise and readable with profit from 
cover to cover. 


PROFESSOR C. A. Carus-WILSON, M.A. :-- 
The first number of PAGE’s MAGA- 
ZINE is capitally got up, and full of 
interest. 


Pholo by Herbert E. Simfson.] 


PROFESSOR W. J. ASHLEY. 
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SIR J. FORTESCUE FLANNERY, M.P., M. Inst.C.E., 
ex-President Institution of Marine Engineers, 
says :— 

PaAGE's MAGAZINE is up to date in 
every respect as regards engineer- 
ing progress, including submarine, 
locomotive, electric, and workshop 
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PROFESSOR C, A. CARUS-WILSON, М.А. 
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practice ; as regards notices of leading 
scientists, like Mr. Swinburne and 
Mr. Yerkes ; and as regards the lead- 
ing general engineering topics of the 
day, such as prime cost and organisa- 
tion, the engineering branch of the 
Royal Navy, and short and pithy 
notices of the recent engineering books. 
In all the above it is excellent, and I 
wish you success in your enterprise. 


JAMES STIRLING, Еѕо., Government Geologist 
and Mining Representative of Victoria, Aus- 
tralia, says :— 


x 
Photo by Elliott and Fry.) 
JAMES STIRLING, ESQ. 


judging by its first issue for July, 
1902, PAGE'S MAGAZINE is likely to 
take a leading place among high-class 
industrial magazines, and will be 
welcomed by those engaged in all 
branches of mechanical, electrical, and 
mining engineering. It is in line with 
the best American publications, with 
beautiful photo illustrations, clear type, 
and excellent letterpress, printed on 
superior paper. The article by Mr. 
E. Smart on “ Developments in Cyanide 
Practice" gives promise of consider- 
able interest to those engaged in the 
treatment of auriferous tailings. 
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PROFESSOR J. H. POYNTING, D.SC., F.R.S. 


PROFESSOR J. Н. Poyntinc, D.Sc., F.R.S., 
Birmingham University :— 


It appears to me to be full ;of 
interesting matter, and I have the 
highest admiration for the excellent 
way in which the Magazine} is pro- 
duced. You have set yourself a very 
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PROFESSOR W. RIPPER. 


What Our Readers Think. 


high standard, and I heartily wish you 
the great success such a production 
deserves. 


PROFESSOR WILLIAM 
College, Sheffield:— 
I have looked through your Maga- 
zine with much interest, and consider 
it a model cf what a magazine should 
be, both in regard to the value of the 
information given in the articles and 
to the breadth of view shown in the 
general policy of the Magazine. 


RIPPER, of University 


COMMANDER W. С. CRUTCHLEY, F.R.G.S., Secre- 
tary of the Navy League, writes :— 
The Magazine is excellently got up, 
and the photographs of ships would 
be difficult to improve upon. 


Henry Davies, Eso., Mining Lecturer to the 
Glamorganshire County Council, says :— 
I wish to congratulate you upon the 
excellence of the first number of 
PAGE'S MAGAZINE. One is convinced 
that there was still room for just such 
a Magazine as yours promises to be. 


J. F. M'INrosH, Esg., Locomotive Superin- 
tendent, Caledonian Railway, writes :— 

I must congratulate you on the 

distinct merit of your first edition, and 

I have no hesitation in saying that the 

Magazine will be of universal interest. 


SIR ALFRED HICKMAN, M.P., D.L., ex-President 
of the British Iron Trade Association, says :— 
I have read with much interest the 
first copy of your Magazine. I think 
it promises to be a valuable contri- 
bution to trade literature. 


SIR W. T. Doxrorp, M.P., the well-known 
shipbuilder of Sunderland, in a letter to the 
Editor, says :-- | 

The Magazine appears to be very 
well got up, and to be very satisfactory 
in many respects. 


PROFESSOR SIDNEY Н. SHORT says ;— | 
I wish to compliment you upon the 
excellent manner in which you have 
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produced your new monthly, entitled 
PAGE'S MAGAZINE. The illustrations 
are extremely well finished, and the 
book generally is full of interest. Iam 
sure that such a magazine cannot fail 
to meet with a wide circulation. 


PROFESSOR T. E. THORPE, writing from the 
Government Laboratory, Somerset House, 
says :— 

I congratulate you on ће appear- 
ance of your Magazine. It is admir- 
able in every respect—subject-matter, 
paper, printing, and illustrations—and 
I have no doubt that its general 
administration will be conducted on 
the lines indicated by its motto: Qui 
non proficit, deficit.” 


THE Mosr Нох. THE MARQUESS OF GRAHAM, 
in a letter to the Editor, says :— 

The “first number” of your Maga- 
zine has been in my hands for a week; 
and I have now pleasure in expressing 
the opinion that it is a splendid 
production and a marvellous shillings- 
worth. If PaGe’s MAGAZINE main- 
tains its initial reputation through 
the future, I have little doubt that it 
will excel in the line which it has cut 
out for its own. I would urge you 
most earnestly to keep prominent in 
its matter the best and latest informa- 
tion on naval affairs, and also never 
cease to advise and discuss the develop- 
ment of industries in British Colonies, 
especially, at the present time, those of 
South Africa. Оп these lines I wish 
you all success, and I believe, by ad- 
hering to them, you will assist in the 
best possible way true Imperial work. 


T. H. Ricues, Еѕо., J.P., Chief Locomotive and 
Mechanical Engineer to the Taff Vale Rail- 
way, writes :— 

A great deal of information I con- 
sider extremely useful. . . . I 
think it is very thoroughly got up, 
and I wish you every success for its 
future. 


* He who does not advance loses ground. 
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TRANSPORTATION OF THE MINERAL FROM MINE TO FURNACE STOCKYARD. 


BY 


B. H. THWAITE, С.Е. 


The most efficient and economic methods of transport are here discussed, with special reference 


to the low mineral freight rates which obtain in America, 


The author dealt last month with 


the choice of a site and the selection of ores. —EbD, 


THE IMPORTANCE OF EFFICIENCY IN METHODS 
OF TRANSPORT. 


IHAT success or failure 
in a scheme of pig 
iron making depends 
upon the efficiency 
and economy of 
transport arrange- 
ments is shown 
conclusively by the 
enormous outputs 
of the modern type 
of American blast 
These have served to raise the 


furnaces. 
question of transport to a position of great if not 


supreme importance. The immense mineral 
absorption capacity of these furnaces compels 
the provision of an adequate supply of ore in 
stock, and a steady and constant supply of all 
the minerals without any risk of intermission of 
supply. 

The qualifications of ideal transportation 
are easily summarised. The operation should 
involve— 

a. The least possible reduction of the physical 
size or the breaking up of the mineral. 


II. 


b. The least possible waste of the minerals in 
transport. 


c. The greatest possible efficiency of motive- 
power-energy in the machinery of trans- 
portation. 


d. The least 
manual labour. 


possible dependence upon 


c. The reduction of shunting operations to a 
minimum. 


THE IMMENSE MINERAL ABSORPTION PROPOR- 


TIONS OF MODERN FURNACES. 


In recent years—owing to the enormou: 
proportions that the transportation of the 
minerals for the American furnaces have 
assumed—American ingenuity has been largely 
called upon to devise the best methods to 
secure the qualifications summarised—and 
how far they have succeeded, the reader may 
be able to judge from the perusal of this 
article. 

Nearly every branch of the practical science 
of dynamics has been called upon to secure 
appropriate and cheap transportation arrange- 
ments. 


res 


— D 


IET dn 


р =. ъъ 


Iron and Steel Manufacture. 


MARINE WASHER. = 


„ 


ALL-STEEL 


HOPPER WAGGON, 


BUILT BY W. 


A SYNOPSIS OF TRANSPORTATION METHODS AND 
AGENTS USED. 


Operations. 
Getting and transmitting the 


mineral to and from the 
railway cars. 


Transporting by land ard 


Watter. 


Phvsical reduction. 


Distributing and stocking 


эке, 
{һе 


Uniform mixing of 


minerals, &c. 


Elevating mineral to furnace 
top and effecting its intro- 
duction'uniformlv. 


Character of the Dynamic 
Process used. 


Winding (electrical, or 
steam). The Steam 
Navvy. Hydraulic gravity 
effect. The tilting car 
method. 

Railway 
electrical). 


(steam or 
Special 


cars 
оге 
Aérial 
methods—direct haulage, 


carrying vessels. 

electrical or ordinary 
winding. 

Gates, аке, ог 
equivalent crushers. 

зу acrial methods ог by the 
Brown Travelling trans- 
porter. 

Ву rotating devices or 
by methods of 


other 


intro- 
ducing ore into mixing 
bins. 

mechanical 
haulage, by steam—long 


Electrical or 


stroke, direct — vertical 
acting, hydraulic ram, 
direct vertical lift by 


winding gear. Inclined 


hoisting system of 


haulage. 


T 


RENSHAW AND CO,, 


Besides those above enumerated, there are 
subsidiary divisions, calling for one or other of 
the resources of dynamic science ; indeed, in 
no instance can the modern expansion of the field 
of dynamic operations be more fully realised than 
in the means adopted by American engineers 
for bringing the ore from the Lake Superior 
mines to the furnaces of the Pittsburg district. 

Eefore proceeding to describe the operations 
by which the above object is secured bv the 
latest American methods, and the apparatus 
included in the work of transporting the ore 
from the mine to the furnace, a reference may 
appropriately be made to the American system 
of rail transport of ores, and with it a brief 
analytical comparison between the American 
car and the British waggon. The author has 
adopted the single syllable name “ саг” instead 
of the British terms waggon or truck, both of 
which definite conclusive than 
the short and expressive term “car.” 


LTD., STOKE-ON-TRENT. 


are less or 


THE QUESTION OF RAIL TRANSPORT. 

It will be shown in these articles that the 
real value of this factor in the determination of 
the ultimate cost in producing pig-iron has been 
realised for years by American engineers. In 
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Germany, the Government has also recognised 
the importance of securing transit operations 
at the lowest practicable cost ; and this fact 
has not been without its influence in the pro- 
gress of the industry in that country. 


BELGIUM 


FIG. I. GRAPHIC DIAGRAM, SHOWING THE COM- 
PARATIVE PROGRESS IN THE IRON INDUSTRY 
BETWEEN THE YEARS 1855 AND 1800. 

The angles of inclination show the comparative progress 
of the United States, Germany, Great Britain, France, 
and Belgium. 


At an important conference of traders held in 
1599 in Philadelphia, a statement was made, by a 
speaker of great authority, to the effect that if 
the Americans had no olher advantage, that of 
economic railway transportation alone would 
ultimately give them supremacy in the manu- 
facture of iron and steel, and Americans would 
have (eventually) to supply the world. The 
accuracy of the speaker’s forecast has been 
partly demonstrated. Whether the forecast 
will prove to be accurate in its entirety, depends 
greatly upon the British people themselves. 

The following simple calculations will explain 
why American railway rates are low :— 


THE LOW AMERICAN MINERAL FREIGHT RAILWAY 
RATES, 

The dead or tare weizht of a British standard 
Waggon of ten tons carrying capacity is 6] tons, 
50 that for a load of 4o tons the dead weight 
of the waggons (British pattern) would be 
Ge X 6]) = 25. As the waggons (if the traffic 
Were of a mineral character) would have to be 
hauled empty on their return trip, the actual 
dead weight effect would be (1? x 61) 2 = 5o, 
so that the handicap of excessive dead weight 
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proportions applied to mineral traffic is doubled, 
and therefore a British train of waggons carrying 
40 tons, is handicapped with a dead load of 
50 tons. Now the American 4o ton capacity 
car would have а dead or tare load of 14 
tons. This would be doubled on the return 
journey, and would then be equal to 28 
tons. The advantages of the American system 
in reducuon of the cead load would be 
represented by the equation— 
28 X 100 
50 
As an example of the possible economy to be 
obtained by the reduction of the dead load ratio 
to the practicable minimum the following figures 
may be found interesting :— 


= 50 per cent. 


THE POSSIBILITIES OF TRANSPORT REDUCTION 
IN FREIGHT COSTS. (AMERICAN PRACTICE.) 
For the following example a train-load of 

minerals of 2,000 tons of freight is taken :— 


Cost per train mile, 
traine weight of 


2,000 tons 


d. 
Loco. expenses eve „ ,20 
Car rental and train expenses ... 22] 
Stations and their service, including 
signals, etc. t "T us H 
Maintenance of permanent way and 
associated structures fixed at 171 
Interest on cost of railway fixed at 17; 
Cost of returning empties ... 16 


100 

Thus on this up-to-date American freight 
transport line the actual net cost is equal to 1d. 
per ton of freight carried 20 miles, or 002d. per 
ton per mile, compared with the figure 075d. 
charged by British railway companies. 

The serious drag on the transport wheels of 
British industry will now be fully realised, but 
to further emphasise the disadvantage, we will 
compare the difference of dead haulage weights 
of two freight trains of 1,000 tons of live, 
paying, or effective load—one British, the other 
American :— 


Tons of 
dead load, 
x (1,000 x 0:25) 
British i "à dE S. sv 260 
| (1,000 X T4) 
American 16 = x dn 700 


Reduced waste of haulage energy 
by American system — vs 550 
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Thus for every million of tons hauled on 
British lines the excess of dead load to be carried 
is equal to 550,000 tons. 

When the above American v. British com- 
parisons аге realised in their full value of 
importance, the surprise that the working 
costs of American railroads are so much less 
than those of British railways disappears. It 
is gratifying to know that the British railway 
administrators have at last realised the import- 
ance of reducing, for heavy mineral traffic at 
least, the dead load proportion of British rail- 
way rolling stock—and some of the leading 
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THE ECONOMIC VALUE OF THE DEAD LOAD 
PROPORTIONS. 


The low dead load proportions of the 
American freight car are not only advantageous 
in reducing the waste of haulage energy, 
but the system to be described, by which 
the ore-carrying cars are bodily lifted and 
turned over to deposit their contents, is greatly 
assisted by the low proportion of the tare (or dead) 
to the effective load, and, whether the freight car 
is bodily lifted or is drawn up an incline, the 
loss by excessive dead load is equally the same. 
It is obvious that one way to secure success in 


( Р ( STOCK PILE 


RAILWAY 


BACK PIER LINE 


RAILWAY 


STOCK PILE 


GROUP OF HOISTING BRIDGES (BROWN HOISTING COMPANY'S SYSTEM). 


For the rapid transfer of the'ore from lake ore ships to ore 
stocking bins or piles. 


British railway companies are adopting, if some- 
what cautiously, the American goods traffic car 
proportions and rolling stock structural design— 
and some of our most enterprising rolling stock 
equipment firms have laid themselves out (and 
seriously) to be ready when the general move- 
ment towards the Americanisation of our British 
railway freight rolling stock department sets in. 
The Americanisation of the passenger freight 
department, which is now in evidence on all 
British. main railways, will be followed by the 
Americanisation of their freight rolling stock. 


an industry is to reduce the proportion ot 
effective work to a minimum, and the dragging 
or haulage of the excess proportion of heavy 
load is one of the most inexcusable, of the too 
numerous existing examples of waste of energy. 
This is emphasised, because it demonstrates 
the importance of a proper design of railway 
sidings to secure the minimum amount of waste 
energy in shunting, an operation involving а 
great loss of energy because it includes : — 

I. The overcoming of large inertia potentials. 

2. The destruction of momentum. 
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STEAM CRANE NAVVY. BUILT 


Capacity about 1,000 tons per day of ten hours. 


RAIL TRANSPORT EFFICIENCY. 


'The equation of rail transport efficiency, besides 
securing the maximum transit at the minimum 
expenditure of haulage energy, shouldalso secure 
the minimum actual loss of the mineral in 
transit, and also the least possible alteration in 
the physical proportions of the ores, by the ore 
pulverising effect of shunting operations. The 
banging and clashing, inseparable from shunting 
operations on British lines with solid bufter 
waggons, are altogether fatal to high efficiency 
and structural durability. The organisation 
of the shunting operations deserves serious 
study, because the shunting efficiency is in- 
versely proportionate to the distances moved 
by the cars—and the periods of forward 
and backward movement, that do not per se 
constitute the actual or direct movement of the 
car towards its terminal destination. 


BY WHITTAKER 
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HORSFORTH, LEEDS. 


BROS., LTD., 


If the materials to be excavated are loose, a larger bucket can be put on the Navvys 


GETTING THE IRON ORE, AND TRANSPORTING IT 
TO THE RAILWAY CAR. 


The ingenuity and appropriateness of the 
mechanical methods employed by the Americans 
in removing the iron ore from the ground to 
the inside of a transport car are thoroughly 
characteristic. It is unnecessary here to 
describe all the American methods of getting 
iron ore, they vary with the geological nature 
of the deposits—but the two systems often 
applied—the overhead sloping and open cut 
methods—deserve more than a passing reference. 
Of course, the geological character of the ore 
beds, and their position relative to the upper 
surface, should obviously determine the methods 
of removing the ore. 

THE OVERHEAD SLOPING METHOD. 

Slanting and timber-lined shafts, oblong in 
cross section, are sunk in the foot rock strata, 


Continucd on page 194.) 
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TWELVE BRIDGE TRAMWAYS. BUILT BY THE BROWN HOISTING MACHINERY CO. 


These machines handle buckets having a capacity of 173 cubic feet, or about one ton of iron ore. Each machine has three buckets, 
and as the men in the vessel are filling two of these buckets, the third is being emptied on the storage piles or into railway waggons. 
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FOR THE CLEVELAND AND PITTSBURG DOCK CO., AT CLEVELAND, OHIQ. 


at the rate of about бо tons per machine per hour and in some 


The speeds on the machines are such that they unload from vessel 
e front of the quay, the capacity is even greater. 


cases, when loading into railway waggons at th 
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STANDARD BRIDGE TRAMWAY PLANT, 


SIDE ELEVATION OF 


Page’s Magazine. 


(Continued from page 191.) 

and follow its dip; the main shaft may be 
divided for two purposes—one for pumping, the 
other for winding ; and from this shaft headings 
are driven horizontally across the ore deposit 
zone, each drive, which is timbered, having other 
branches at right angles to it. When sufficient 
drives have been made, dynamite is used—a 
collapse following produces a cave, and the ore 
is then easily removable. 


OPEN CUT METHOD, 


By the exposure of the ore bed either 
naturally or by direct excavation and blasting 
operations *—in such a way as to permit of the 
use of powerful mechanical means—the removal 
of the ore is made possible underideal conditions, 
both in economy апа in speed of operation ; 
and for this purpose an adaptation of the 
Bucket Excavator or Steam Navvy has been used 
with the greatest success. Theordinary capacitv 
of a first-class modern American type of Steam 
Navvy is the removal and depositing in rail car 
of fifty fons of ore in five minutes. 

As the labour involved in working the 
excavation is equal to nine or ten men, this 1s 
therefore equivalent to the removal of six tons 
of ore into truck, per hour, per man. The con- 
sumption of fuel, ordinary American steam 
coal, is 11b. per ton of ore removed and 
deposited in car. The holding capacity of the 
bucket is three to four tons of ore. f 

The railway sidings of the Lake Superior 
Ore Fields, are well designed to secure the 
least possible useless expenditure of haulage 
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FIG. 2. SCHEME OF SORTING SIDING TO PERMIT THE 

RAPID DISCHARGE OF COMPLETE ORE FREIGHT TRAINS, 

FACH SIDING IS SUFFICIENTLY LONG TO PERMIT A 
COMPLETE TRAIN TO BE SHUNTED ON TO ІТ. 


Bron Mines 


energy. See fig. 2, which is sufficiently self- 
explanatory. 


* To eftect the removal by blasting methods, dynamite charges are 
introduced into a drilled 14 in. hole, at the foot of which is a con- 
siderable weight, say 4 cwt., of black powder. 

t Large chunks of ore are physically reduced. by means of powerful 
Gates crushers so arranged that the reduced ore falls direct into the car, 
The Steam Navvy is also employed for the accumulations of stock оге, 
The apparatus enables ore to be loaded on to the stock heaps and 
reloaded into cars for a few pence per ton. 
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Proper rail siding arrangements are an 
essential condition to the fullest possible 
efficiency of this Steam Navvy System of ore- 
getting. A rail siding is laid down alongside 
the ore-exposed cutting, and is extended as 
required ; alongside this Steam Navvy siding, is 
the freight car siding, which is laid down within 
the sweep of the jib of the Steam Navvy. 


FROM MINE TO LAKE STEAMER. 

The Lake Superior ore is transmitted by rail 
to the borders of the Lakes. The cars are run 
along specially constructed jetties, 2,000 ft. in 
length, and having four lines of rails. The con- 
struction of the jetties is clearly indicated in 
figs. 3 and 4, which show respectively a 
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ORE-DISCHARGE JETTY 
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The ore bins of the pier are 12 ft. from centre 
to centre. When one set of bins has had its 
contents discharged into the hatchways of the 
transport vessel, the latter is moved forward so 
that the intermediate bins can be discharged. 
It will be noticed on referring to fig. 3 that two 
trains of cars can simultaneonsly discharge their 
ore contents into the jetty bins. The rate of 
discharge is rather slower than that of the cars 
into the bins, but it is possible to transfer 1,600 
tons of iron ore into the transporting vessel in 
one hour. 
DETERMINING THE METALLIC CONTENTS OF THE 
ORE BEFORE SHIPMENT. 

On the Lake Superior Ore Fields, repre- 

sentative samples of ore are collected for 


є . Hatch Operung 300 3] 


SECTION 


AND ITS ORE BINS. 


Illustrating method of discharge direct into hatchway of ore vessel. 


cross-section of the jetty anda plan. The jetty 
includes in its construction ore-reception bins, 
so arranged that the cars can deposit their ore 
freight direct into these bins (the floors of which 
are inclined right and lett) at an angle of 45 deg. 
The ore thus gravitates to the shoots, by which 
it falls into the hatchways of the transporting 
vessel. The bins have a capacity adequate to 
store the contents of three fifty-ton capacity cars. 

The hatchways on the transporting vessel 
correspond in position with the shoots of the 
jetty bins, and it is possible to discharge a train 
of high-capacity cars of 1,800 tons in a few 
minutes. 

In a typically proportioned vessel the hatch- 
ways are positioned 24 ft. from centre to centre. 


analysis, and a well-equipped laboratory enables 
such analysis* to be effected immediately the 
cars with their contents are weighed, and 
before leaving the sidings and shipping ports. 
As the construction of the American freight cars 
is of the best, and is steel throughout, the 
variations of the tare are very slight compared 
with those of the miserable type of waggon 
used in this country. Where it is necessary to 
convey the ore to the freight transport train, 
by means of a chain conveyor, it is now possible 
to secure the weight measurement of the ore 
during its motion along such conveyor, both 
automatically and with sufficient accuracy, by 


* The ore to be analysed is se'ected from 4,030 samples made up into 
5 cwt. lots, 
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means of Messrs. Denison's Automatic System, 
which will be fully described in the appendix to 
these articles. 

On referring to the figs. 3 and 4, it will be 
noticed that the hatchway openings of the Lake 
Superior ore-carrying vessels are equipped with 


_ trimmer plates, and the variation of the degree of 


inclination of these plates permits the even trim- 
ming of the ore stock in the cargo space. So 
extensive are the Lake Superior ore-discharge 
jetties that twenty ore-carrying vessels can take 
in cargo at the same time. 

Fig. 5 shows a longitudinal section of a 
typical lake Lake Superior ore-carrying vessel. 
ш, pov 
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VIG. 4. PLAN, SHOWING ORE-DISCHARGE JETTY WITH 
THEIR ORE BINS, AND PART OF THE LAKE ORE VESSELS 


AND THEIR HATCHWAYS. 


FROM LAKE STEAMER TO IRON WORKS. 


It may be formulated as an axiom in the 
good management of ап up-to-date freight 
railway that, in proportion to the efficiency 
and perfection of the mineral rolling stock, is 
it advisable to immediately discharge the con- 
tents of the freight cars, so that they can be 
brought into constant service for transport pur- 
poses, instead of being stationed in sidings to 
serve aS mere ore-storage bins. The impor- 
tance of this axiom is realised in America, and 
in the mineral freight transportation arrange- 
ments every precaution is taken to rapidly 
charge the mineral cars. i 
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HIGH CAPACITY ALL-STEEL ЗО-ТОХ BOGIE WAGGON, BUILT BY THE LEEDS FORGE CO,, LTD., LEEDS. 
This firm are at present exccuting an order from the Midland Railway Company for 30-ton waggons, similarly arranged to the one illustrated, 


with three openings on each side, and also some 4o-ton all-steel self-discharging waggons for the North-Eastern Railway. 


SHEFFIELD AND TWINBERROW, 


DOUBLE HOPPER WAGGON OF 32 TONS CAPACITY. DESIGNED BY MESSRS, 
NEWCASTLE-ON-TYNE. 
A number are at work in the export coal trafic in the Newcastle district, and the Darlington Waggon Company have in hand a 


further order in which the capacity is increased to 40 tons by an addition of 12 in. to the height. 


— 


BY 


JAMES SWINBURNE, 


President of the Institution of Electrical Engineers; M.Inst.C.E., M.1.Mech.E., etc. 


ARGUMENT. What а patent monopoly is. 


INTERNATIONAL 
PATENT PIONOPOLIES. 


A bargain with the public, not a right. 


Analogy with copyright. Progress 


hindered by international patent laws. A patented invention not developed till the patent runs out. An invention patented in one 


country only would be developed quickly in others. 
taxing by fees. The politician. 


one another, especially to England. 
monopolies. 


a patent monopoly 
really is. Originally 
there was a desire 
on the part of the 
Government to en- 
courage trades in 
this country which 
were already 
flourishing abroad. 
Thus, in order to induce foreign weavers to 
come over and settle in England, they were 
given a monopoly of manufacture in this country 
for a time on condition that they taught our 
people to weave, so that at the end of the 
time we should have a weaving industry estab- 
lished. Anyone who thus introduced a new 
manufacture and taught the nation how to carry 
it on was rewarded with a monopoly for a 
term of years. It was not necessary that the 
new manufacture should be imported from 
abroad ; it might be invented, and an originator 
was entitled to his monopoly as much as an 
introducer; and the word “inventor” in English 
patent law covers the introducer of a manu- 
facture already known abroad, as well as the 
originator of a new industry. Such, very 
shortly, is the history of patent monopolies. 


1 i International patents not the result of national altruism. Patents a means of 
Giving torcigners patents does each country harm. 
England the most inventive nation. 


Patent laws of different counties unfair to 
Patent laws of various countries should give equal 


A QUESTION OF BARGAIN. 


It is often assumed by inventors that they 
have some specific and unquestionable right to 
the fruits of their inventions. This is not so at 
all. It is merely a question of bargain between 
the public and the inventor. The public says 
“We want new manufactures, and to encourage 
their introduction we will give prizes to their 
introducers.” Copyright is an analogous case. 
The author has no necessary right in his pro- 
ductions. The public merely gives him a 
monopoly to induce him to write. The mo- 
nopoly is really to facilitate publishing. If there 
were no copyright laws it would not pay to 
publish a book, because if, as usual, bad, the 
publisher would lose ; While it it happened to 
be good, others would publish a cheap edition 
atonce. Though the author is necessary in the 
production of a good book, and though he gets 
all the credit if the book is successful, the 
publisher is a much more important element, as 
he has the main financial risk, and his few 
successes have to cover his numerous failures. 
The author and the publisher have to work 
together anl advertise the author. The repu- 
tation of a modern author is made in the same 
way asthat of a manufacturer, and the familiarity 
of the sound of a novelist’s name is really no 
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more fame than that of the maker of a popular 
soap. 

Copyright differs essentially from patent 
right, however. A patentee prevents others 
from doing what they would like in the way of 
producing improvements on his invention, but 
an author or painter or composer does not 
prevent anyone from doing anything he was 
free to do before. The publisher, including the 
author, thus has a much longer monopoly as a 
reward. It is a question whether the monopoly 
given by copyright is not much too long. 

Patent copyrights are thus merely a bar- 
gain with the public. The public offers a 
reward to encourage new manufactures. The 
inventor has no inherent right to the product 
of his brains any more than if he chances upon 
the idea of introducing a new flower, or a new 
breed of cattle. 


EFFECT OF EXTENDED MONOPOLIES. 


The original reward granted for introducing 
a new manufacture was a monopoly of fourteen 
years in a country of very few inhabitants, in 
which manufacture was but little developed. 
Now, an inventor, for a consideration, can get 
a monopoly of from fourteen to seventeen years, 
not only in his own country, but in almost all 
the civilised countries of the globe, an enor- 
mously greater monopoly than was ever dreamt of 
in the time of James I. It is open to question 
whether inventors have not in general far too 
great a monoply for the good of the public, and 
even in most cases for their own good. 

Let us consider what would happen if 
inventors were only allowed to have patents in 
their own countries, or say in one country. То 
take a concrete case, let us deal with the inventor 
of, say, a successful flying machine. Of course 
therearethousandsofinventors of flying machines, 
and it is said that the seedy and often somnolent 
gentlemen who are to be found in numbers 
in the patent office library in winter are 
inventors of flying machines who come in for 
warmth. But we will imagine the future in- 
ventor of the flying machine which really works. 
If he can patent it in all the civilised countries 
in the world he prevents, or at least strongly 
discourages, other people from making improve- 
ments; because they cannot use the improve- 
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ments without licenses, and he will not adopt 
and pay for them himself because an inventor 
hates improvements made by other people. 
Now, an inventor is generally the last person 
capable of making further progress. In the 
first place, if the invention, like that of the flying 
machine taken as an example, is fundamental, 
the chances are that the inventor is an ignorant 
man who has stumbled upon a new thing. Such 
an inventor is generally incapable of making 
any further advances. Inventors may be divided 
into two classes: the ignorant but often very 
pertinacious inventor who stumbles on some- 
thing without being able to give any clear reason 
how he got there, and the trained designer who, 
having found what was wanted, sets to work to 
fill the want by carefully considering the best 
means to the end. The epoch-making inventor 
is generally of the first kind. The man who 
improves and develops the idea is generally 
of the second. Now, the wild inventor is not 
only unable to advance his invention, but he is 
generally impossible to deal with, and hopelessly 
unbusinesslike. People who finance inventors 
seldom realise until too late that most of them 
should be rigidly excluded from the factory, and 
the inventor generally makes his own success 
impossible by his want of business knowledge, 
and his vanity, which prevents his adopting 
improvements suggested by hisassistants. Even 
the intelligent inventor who merely uses а very 
extensive knowledge to make improvements in 
a logical way is often unable to develop his 
invention. His ideas generally get crystallised, 
and his thoughts work in a circle. The result 
is that an invention seldom makes much pro- 
gress until the patents are run cut. The public, 
whom we are for the moment taking the 
unusual course of considering, are thus deprived 
of the full benefit of the invention for the term 
of the monopoly. 

Suppose, on the other hand, each patent 
could only be taken out in one country, the 
inventor of the flying machine would soon see 
enormous advances made in his invention in 
other countries. Each improvement would be 
protected in one other country, but not in his. 
None of these improvements would be patented 
in his country, but his patent would cover their 
use, He would thus do an enormous business, 
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as his manufactures would be developed very 
quickly at little outlay to him, and his income 
would, no doubt, be made much larger than if 
he had taken out patents all over the world. 

Each of the inventors of improvements would 
reap a large reward in the country where he had 
patented it, as he could use all the improve- 
ments patented in other countries. The result 
would be that the inventors would all be well 
satished ; but, what is more important, the 
public in all the countries would be supplied 
with well-designed and thoroughly-worked-out 
machines almost at once, instead of having to 
wait until the patents ran out before beginning 
to develop the invention seriously. 

It must be admitted at once that there are 
many inventions which deserve international 
patents and long-time monopolies, while others 
should be limited in both respects. 


ORIGIN OF INTERNATIONAL PATENT MONOPOLIES. 


We may now consider how international 
patent monopolies have come to exist. The 
idea is that the nations all came together and 
discussed the matter, and arranged a system for 
the common good of their peoples. Unfortu- 
nately Governments do not work quite in that 
way. There is no real agreement of that sort ; 
neither is there a universal arrangement of give 
and take. For instance, we grant patents in 
England to Dutchmen, but there is no patent 
law in Holland; so they do not grant an 
Englishman a patent there. Similarly, we 
granted patents here to Swiss inventors before 
there was any patent laws in Switzerland. 

The question then arises, Why do we grant 
patents to foreigners? If an American or a 
Frenchman invents something, why do we not 
copy it and make it wholesale, and thus get the 
benefit of the invention? It may be said this 
would be a sort of theft. Not at all! If a 
foreign Government chooses to encourage local 
invention by giving a monopoly to the inventor, 
that is the business of the foreign country. We 
need not increase his reward at our special 
expense. Again, Switzerland was not a piratical 
republic betore it had its patent laws, and the 
Dutch are not pirates or anything iniquitous 
because they have none. Similarly, the Ameri- 
cans are quite justified in reprinting English 
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publications under their law. The English 
writer had his full payment for his work in his 
English monopoly, and there was no need for 
America to step in and add to it at American 
expense. The ability to take out foreign patents 
is not a great spur to invention in any country, 
and it is probable that no advance has owed its 
existence to the chance of taking out foreign 
patents for it. 


A CONVENIENT SOURCE OF TAXATION. 


Then why do countries grant patents to 
foreigners? The answer is simple. It is à 
convenient means of taxing. Nations do not 
work together with the love of brothers. It is 
held by many that international morality not 
only does not, but ought not, to exist. That 
whatever may be the code of ethics for private 
individuals, nations should be guided in their 
relations solely by force and cunning, each con- 
sidering itself only. If countries agreed to 
make their patent laws for their common 
benefit, this might be an exception to the 
rule, but, as will be shown presently, nations 
do not make their patent laws on fair principles. 


THEIR UTILITY TO THE POLITICIAN. 


But consider the position of the public man 
or politician. He has to raise a certain amount 
of money in taxes. Though he wastes most ot 
it, it has all to be raised, and it must be raised 
in the way that makes the politician as little 
unpopular as possible. Не must especially 
avoid taxing in such a way as to annoy his 
constituents. It does not matter in the least 
whom the taxes really fall upon, as long as his 
supporters imagine they do not fall on them. 
The real incidence of taxes is exceedingly dith- 
cult to follow out. The politician, therefore, 
puts an indirect tax on industry. The Post 
Office is a flagrant example. It makes a large 
profit, which is handed over to the politi- 
cians to spend. The Post Office is generally 
proud of this, and boasts of it as showing 
good management, and the politician pretends 
to be proud of it, too; but he cannot really be 
proud of anything hedoes. That the messenger 
business, in spite of its being worked by 
a Government department, should make a 
large profit shows that industry is being 
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shamefully taxed. It is the same with 
the Patent Office. The politician arranges the 
fees so that there is alarge surplus which comes 
into his hands. The fees are enormously swelled 
by foreign applications. It is thus to the poli- 
tician's interest to allow patents to foreigners, 
and he is not the least concerned with the 
question whether patents to foreigners are good 
for the nation. All he wants is that his party 
shall not blame him. National prosperity does 
not matter. 


PAST AND PRESENT MONOPOLIES. 


It must not be supposed that granting patents 
to foreigners began in this way. In England 
we did not begin with a system of patents for 
Englishmen only, and then suddenly throw the 
door open to foreigners with the view of in- 
creasing the revenue by a large surplus from 
the Patent Office. On the contrary, the early 
patents were granted to foreigners, who intro- 
duced Continental industries. But introducing 
a foreign industry which would otherwise remain 
unknown to us by starting a manufacture which 
employs English labour is one thing; inventing 
something abroad, which, with modern com- 
munications, we would know about at once, 
and then sending the article over atan enhanced 
price, is another. In one case an industry is 
started—say, in weaving—which would not 
otherwise have begun, and instead of buying 
our cloth at a high price we make it ourselves. 
In the modern case we are prevented from 
making it ourselves, and have to buy it from 
abroad at a high price. The modern patent 
granted to а foreigner has thus exactly the 
opposite effect of the monopoly originally 
intended. Some countries insist upon the 
manufacture being carried out in the country 
within a fixed time, and some do not allow 
importation of a patented article. This is sound 
from the nation’s own point of view, but it would 
be better still not to grant the foreigner any 
patent at all. 


EFFECT ON INDIVIDUAL COUNTRIES. 


If we consider such a country as Holland, 
there is no reason for a patent law. The 
population of Holland is only asmall fraction of 
that of the civilised world. The Dutch get all 
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the advantages of all the inventions of the rest 
of the world, without any patent law of any 
kind of their own. If they grant patents to the 
Dutch only, they increase the encouragement 
to Dutch inventors. At first sight it might be 
said that as the Dutch have already all the 
encouragement due to all the foreign patent 
offices, the addition of Dutch patents would not 
make much difference. It would only add a 
small percentage of encouragement. But this 
is hardly the case. A patent in a man’s own 
country, where he can develop and work the 
invention is much more important to him than a 
grant in a foreignland. If the Dutch, therefore, 
granted patents to their own people they 
would thus encourage Dutch invention а little. 
But they would encourage invention as a whole 
very little, because the Dutch are a small pro- 
portion of the whole, and they have the advan- 
tage of all the inventions due to external 
encouragement. There is thus little use in 
their granting home patents. But for them to 
grant patents to foreigners is for them wilfully 
to deprive themselves of all the advantages of 
other nations’ experience. If they grant foreign 
patents, and allow foreigners to send their 
patented articles into Holland, they are wilfully 
depriving their own people of the chance of 
making these articles, and making them buy 
them at a fancy, or at any rate enhanced, value, 
from other countries. If they do not allow 
importation of the foreign patented article, but 
insist on its being made in Holland as a condition 
of the patent, thearticle will be madein Holland, 
and Dutchmen will be employed, but the public 
will have to pay extra, as royalty, and will probably 
also be badly supplied. There can thus be no sort 
of advantage to Holland in framinga patent law 
which gives foreigners monoplies there, but its 
politicians may, at any time realise that a 
patent office can be arranged to tax the native 
inventors, or to tax the nations' industry without 
the public realising what is really happening. 
The politicians make a number of speeches about 
the enormous benefits of good patent laws to the 
industry of the nation, and when people believe 
that any kind of patent law is a good thing, laws 
are made and fees are settled which bring in 
large revenues. Then the politician and the 
department say “ Look how magnificently we 


manage; we are actually working at a huge 
profit, which all comes from Heaven, and what 
is left after satisfying our little needs goes to 
reduce your taxes.” 

What possessed a sensible country like 
Switzerland, with a rapidly developing en- 
gineering industry, to cut itself off from the use 
of foreign inventions? There was a lot of tall 
talk at the time about patent monopolies en- 
couraging industry, and the Swiss public, in 
spite of its not really consisting entirely of 
polyglot waiters, was probably as easily gulled 
by the politician as апу other kind of weak 
humanity. Тһе Swiss have, of course, taken a 
very active part in the Convention, a movement 
in accordance with which nations are to deal 
with one another on moral principles as far as 
patents go. It may be, therefore, that Switzer- 
land considered it nationally immoral to utilise 
the inventions of other countries without paying 
for them, but it is much more likely the real 
effects of their patent law on themselves was 
not considered. 

So far we have been considering international 
patent monopolies from the point of view of 
each nation considered separately, and it has 
been pointed out that each country hurts itself 
by granting patents to foreigners. As far as I 
know, this view of the case is new, but it is 
none the less likely to be true. The other and 
morc extreme view put forward—that it would 
be better for industry generally, and even for 
individual patentees, if ап inventor could only 
take out a patent in one country—is open to 
much discussion. 


UNFAIR PATENT LAWS. 


Taking the view that each nation must look 
after its own interests exclusively—and while we 
have armies and navies it must be admitted 
there is some foundation for the notion—it is 
clearly against public interest in each country 
to allow foreigners to patent at all. , But let us 
take the other view, and consider the question 
on the assumption that the nations, out of pure 
love for one another, meet and frame patent 
laws for the general good, and arrange fees so 
that invention is never taxed. Or we may con- 
sider that the nations realise that a bargain is 
useful to each if it is useful to all. Then there 
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is very serious fault to be found with the patent 
laws. To be fair, either each nation should 
give its own people an advantage, and the 
advantage should be the same in all cases, or 
natives and foreigners should be treated alike. 
But, in fact, the patent laws are different in 
different countries, and we are alone, or almost 
alone, in giving foreigners the same privileges 
as our own people. The patent laws of various 
countries are exceedingly unfair, and we as a 
nation sufter most. 


WHAT ENGLAND GIVES. 

Making patenting easy for all increases the 
patent fees of the country, and pleases the poli- 
tician, but it does so by hampering us, while 
English inventors do not get the corresponding 
privileges abroad. It also presses much harder 
upon us because we are still the most inventive 
nation of the world. Taking the large countries, 
America may be ahead of us in working out 
labour-saving devices, and designing machines 
for manufacture on a wholesale plan; but 
American inventions nearly all arise from labour 
considerations, and mostly consist of careful 
adaptation of known means to known ends, in- 
volving ingenuity and labour in design, but 
needing no striking originality. Germany, and 
to some extent France, is professor ridden, and 
education by pedagogue, though it may lead to 
great book knowledge of what others have 
done, seems to prevent original thought ancl 
broad views. In this country our fault is if 
anything on the other side. The university 
professor and scientific society view of the re- 
lations of knowledge to industry does immense 
harm here, for it cripples the advance of real 
science, and brings it into disrepute among 
serious producers, but it has largely saved 
technology from the domination of the book- 
trained pedagogue by discrediting him, and as 
inventors we gain an advantage. If we could 
sweep the priggishness out of conventional 
science here, and have our engineers educated 
by engineers with a broad knowledge of real 
science, we would be better off still; but we 
cannot complain as it is. 


WHAT ENGLAND GETS. 
But while we put the foreigner on terms of 
equality in our patent practice, we do not 
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receive fair treatment abroad. America, for 
instance, will not grant a foreigner a patent if 
he has taken out a foreign patent before. The 
foreigner naturally takes out his patent in his 
own country first. The American thus has an 
advantage here. In addition, they wilfully 
misread English law. А patent is not granted 
in England until the sealing, but the American 
Patent Office interprets the law as if the patent 
were granted when the provisional application 
is filed. It thus deprives Englishmen of patents 
unfairly. Then an American has other advan- 
tages in proving date of invention and in filing 
caveats. In many of the Continental countries, 
the inventor, or at least his applicant, must be 
" domiciled " in the country. "This gives rise to 
vexatious difficulties. By far the most serious 
matter, however, is the proviso some Govern- 
ments make that patents shall be worked in the 
country. 

A foreign inventor must manufacture in 
France, for instance, and after a short period 
he may not take his imported article into that 
country, it must all be made there. If this law 
is enforced in one country alone it is good for 
that country, as it reduces foreign patents, and 
ensures that home labour shall be employed. 
From an economical point of view it does not 
follow that it is better for a country to have its 
own factory rather than buy cheaper from 
outside. Taking all countries into account it is 
obviously better to have, for instance, large 
works in France making typewriters for France 
and Germany and a large works in Germany 
making sewing machines for Germany and 
France than two small factories in each. But 
politicians’ economics do not generally lead 
them to that way of thinking. But it is 
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obviously unfair for other countries to give 
Frenchmen patents on the same terms as their 
own people while France puts difficulties like 
that intheir way in return. It often meansthat 
French patents cannot be maintained because 
it frequently takes many years to establish an 
industry when an invention is very novel in 
character. It may be urged that the idea is that 
unless a patent is worked it should be invali- 
dated so as to allow others to use it. But 
that would be met by its being worked any- 
where. The law of working is said to be 
carried out so rigidly, that an inventor of a 
torpedo for blowing up ironclads found that, 
in order to keep his patent in torce, he had to 
blow up an ironclad once a year in each of 
several Continental countries. 


WANTED-—FAIR DEALING. 


There are a large number of smaller regula- 
tions and points which make it especially dith- 
cu!t for Englishmen to take out foreign patents ; 
but there can be no doubt that nothing is done 
by foreign Governments with any view of being 
in any way hostile to England in particular. The 
main difficulty is that we give foreigners advan- 
tages that other countries do not, and so we suffer. 

It is too much to hope that we may give up 
granting patents to foreigners, but certainly it 
is not too much to ask that other countries 
should give us the same facilities as we give 
them. There are so many reforms needed in 
patent law, not only abroad, but in this country, 
that very drastic changes will have to be made. 
Anxiety is allayed from time to time by Parlia- 
ment making some minute alteration with much 
trumpeting. In fact, there is a small Bill, or 
billule, going to be exhibited soon. 


THE appointment of Mr. С. J. 
Churchward to the locomotive 
superintendency of the Great 
Western Railway on the retire- 
ment of Mr. W. Dean, after many years of valu- 
able service, brings a new figure upon the stage 
of one of the most important railways of Great 
Britain—the one, indeed, possessing both the 
largest mileage of any and the longest distance 
between its extreme termini. It is well known 
that for some time past Mr. Churchward, as 
second in command at Swindon, has had a very 
substantial part in the conduct of the Great 
Western’s locomotive department, owing to the 
failing health of his chief, and it is believed 
by many that his influence may be seen in 
some of the more recent and striking designs 
of which that railway has of late been so 
prolific. Time will show how far these designs 
reflect the views of the new locomotive 
superintendent. For the present it is sufficient 
to offer him all good wishes for a successful and 
pleasant career in the important position he has 


been called upon to fill while still relatively a 
young man. 


The New Great 

Western Loco- 

motive Superin- 
tendency. 


Publication has been given to 
The Drummond : : 2 

Spark-Arrester. SOme interesting details of the 

effects of spark-arresting appa- 
ratus invented by Mr. Dugald Drummond, and 
applied by him to his engines on the London 
and South-Western Railway. It will be remem- 
bered that this apparatus consists mainly of 
what may be described as a pair of hinged 
metal wings or flaps in the smoke-box, which 
intercept and detlect all ignited matter that has 
been projected through the tubes, while they 
are alleged not to operate detrimentally upon 
the steaming capacity of the locomotive. It 
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should be noted, however, that the trains which 
furnished the basis of the published results 
appear to have been what may be called * semi- 
fast" or fast-stopping trains, and not the most 
important expresses. Thus, while the results 
shown appear to be quite satisfactory, so far as 
they go, they throw no light on the question 
whether the engines fitted with these spark- 
arresters can. keep time with really fast and 
heavy express trains. Hitherto, the difficulty 
with all spark-arresting appliances has been 
that, although they may have succeeded in 
intercepting the sparks— which is a compara- 
tively easy matter—they have fro lanto impeded 
the generation of steam. 


It is claimed, and doubtless with 
justice, on behalf of Mr. Drum- 
mond's apparatus, that while 
entirely preventing the escape 
of all sparks large enough to possess incendiary 
capacities, it also admits of a substantial saving 
in the consumption of fuel. This may very well 
be the case, but the real question is whether 
the fuel economy is or is not gained at 
the expense of punctuality. It is not difficult 
to arrest. sparks or to save coal if either 
or both of these advantages be obtained at the 
cost of time lost by the engine. At present no 
information has been forthcoming on this head. 
Therefore, while it is not asserted or intended 
to be implied that Mr. Drummond's spark- 
arresting engines do lose time when hauling 
heavy or fast expresses, there is nothing as yet 
to show that they do nol, and authoritative 
information on this head is urgently desirable 
if what seems frimá facie a most valuable 
invention, is to obtain the general acceptance 
which on its apparent merits it would seem to 


Do they affect 
the Engine's 
Steaming ? 


Locomotive Engineering Notes. 205 


deserve. ^ Fire-throwing by locomotives has 


long been a serious trouble to railway com- 
panies, and a heavy expense, too. If Mr. 
Drummond has mastered the problem of 
averting this nuisance without doing so at the 
expense of the engine's elficiency, he has 
achieved a most useful feat, for which all 
railway companies should be profoundly 
thankful. 

His water-tube fireboxes appear 
to have proved a distinct suc- 
cess in actual practice; and 
that they materially enhance 
the steam generative capacity of the engine 
there can be little doubt. The question is, 
whether they do so to an extent commensurate 
with the additional construction-cost involved. 
Here, again, it is not alleged or implied that 
such is not the case; but, manifestly, the pos- 
sibility is one which must be borne in mind 
when estimating the value of the device or 
considering the advisability of its general 


Mr. Drummond's 
Water-Tube 
Fireboxes. 


adoption. 
The somewhat analogous plan 
The French viz. the water-arch, or bouilleur 
**Boullleur” . | › 
System. tried on several French railways 


has been largely abandoned on 
the ground that the cost of its upkeep and 
replacement when worn out was in excess 
relatively of its value as an adjunct to the steam 
generative capacity of the locomotive. Of 
course, it does not at all follow, because the 
French bouilleur has proved of dubious or nega- 
tive value, that Mr. Drummond's water-tube 
firebox is in any way unsatisfactory. Indeed, 
it appears to possess marked superiority, alike 
in theory and in practice, to the French method 
It fulfils the first and chief desideratum in 
methods of steam generation that the receptacles 
ofthe water which is to be converted into steam 
should be exposed as much as possible to the 
direct action of the fire, while it necessarily 
improves the effectiveness of the most important 
portion of a locomotive's steam- generating 
apparatus—the firebox. Thus it certainly merits 
the careful attention of all lccomotive engineers. 


Adequate information is still 
The Marshall lacking in the case of the Mar- 
Valve-Gear. . f hs 

shall valve-gear, of which so 


much was heard a few months ago. It is under- 


stood, however, that experiments are still in 
progress with this gear in the case of both 
express and goods engines, and that more will 
probably be known shortly as to the extent to 
which it actually realises the very sanguine 
anticipations of its inventor and his backers. 
It may be taken for granted that it will 
receive a fair and thorough trial at the hands 


of Mr. H. A. Ivatt on the Great Northern 
Railway. 

Mr. F. W. Webb's four-cylinder 

с ша compounds, both of the “Jubilee” 

Compounds: and of the “ Alfred” classes, 


seem to be doing excellent ser- 
vice on the London and North-Western Rail- 
way, and to be accorded the lion’s share of the 
work involved in running the accelerated ex- 
presses from Euston to Manchester and Liver- 
pool, and ce тегй. The enlarged boiler and 
water-bottom firebox of the latest type are un- 
questionable improvements, but both classes are 
apparently giving excellent results. Some of the 
accelerated trains are exceedingly heavy. The 
5.30 p.m. from Euston to Manchester and Liver- 
pool is one of the heaviest trains in the King- 
dom, almost invariably weighing some 350 tons 
behind the tender, that is to say, exclusive of 
the engine and tender; perhaps we should say 
"engines" and “tenders,” for under instruc- 
tions from the Traffic Department trains of 
that weight are alwavs hauled by two engines, 
although one four-cylinder compound has, 
when tried, proved quite equal to the test. 


It is curious, in view of the 
Small Amount of widespread adoption outside 
DA. Britain of the compound prin- 

ciple as applied to locomotives; 
that it has hitherto made so little way in the 
United Kingdom. Except for some sporadic 
experiments still in progress on the Midland 
and North-Eastern Railways with three-cylinder 
compounds, and on the Lancashire and York- 
shire with one of the four-cylinder type, Mr. 
Webb remains the only British locomotive 
engineer who builds compound engines. Yet 
he does so in the case alike of express and of 
heavy goods locomotives, and, apparently, with 
favourable results. It is one of the many 
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anomalies attaching to this phase of locomotive 
practice that, whereas Mr. Webb has steadily 
increased the diameter of his two high-pressure 
cylinders until now it is no less than 16 in., 
M. de Glehn, whose four-cylinder compound 
system is the standard on every main line in 
France, and on some Swiss and German lines as 
well, persists in keeping down his high-pressure 
cylinder diameters below 14 in, and when 
desirous of enhanced power, seeks it in enlarge- 
ment of his low-pressure cylinders; while Mr. 
J. Riekie, of the Indian railways, of whose 
three-cylinder compounds more should yet be 
heard, employs high-pressure cylinders just as 
large as if the engines were one of the simple- 
expansion type, using the one large high- 
pressure cylinder rather as an auxiliary re- 
source, Mr. Webb employs 16-in. cylinders 
with 20l-in. low pressure: M. de Glehn 
employs 13-іп. high pressure with 22-in. low 
pressure. 


As a matter of fact, the question 
of the proper proportionate 
relations between the respective 
areas of high-pressure and low- 
pressure cylinders is still ап open one in the 
case of locomotives. But all questions as to 
the advantages of locomotive compounding, 
provided a satisfactory system be adopted, 
would appear to have passed much beyond that 
stage. 


Proportion of 
h.p. and l.p. 
Cylinders. 


On the French Northern Rail- 
way M. du Bousquet has just 
brought out a new compound 
tank engine for suburban traffic. It is on the 
tandem principle, arranged on a plan which 
was invented by himself, and which would 
probably have been applied to the express 
engines of that line but for the remark- 
able success which attended the De Glehn 
system. The new tank engines have outside 
cylinders placed tandem fashion, one con- 
siderably in advance of the other. There 
are six-coupled driving wheels, and the leading 
end of the engine is carried on a four- 
wheeled bogie. This locomotive is still in its 
experimental stave, but appears to promise 
extremely well. 


A New Freneh 
Tank Engine, 
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Another of the splendid ten- 
wheeled express engines of the 
“Atlantic” type shown in the 
Paris Exhibition of r9goo has 
just been delivered to the same railway by the 
Société Alsaciene de Constructions Mecaniques, 
of Belfort and Mulhausen, of which M. de Glehn, 
the inventorof thesystem of compounding known 
by his name, is general manager. This engine 
(No. 2:660) completes the first batch of twenty 
ordered. The series is numbered 2:641 to 2:660, 
the first figure representing simply the class as 
indicated by the number of axles coupled. The 
Nord “Atlantic” engines, while compounded on 
M. de Glehn's principle, which has proved so valu- 
able, are in all other respects specially designed 
by M. du Bousquet, the able chief mechanical 
engineer of the Chemin de Fer du Nord, andare 
suited with singular and admirable exactness to 
the duty for which they are designed—viz., the 
fastest and heaviest express work in Europe, not 
excepting Britain. 


More “Atlantic” 

Type Engines on 

Chemin de Fer du 
Nord. 


With 2,275 square feet of heating 
surface, 228 lbs. per square inch 
of steam pressure, two 13} in. 
high-pressure cylinders placed outside, two 
22 іп. low-pressure cylinders placed inside, 
25] in. piston stroke in each case, four 6 ft. 8 in. 
driving wheels coupled, and nearly thirty-four 
tons of adhesion weight, these fine locomotives 
have proved capable of hauling trains weighing 
360 English tons behind the tender at average 
speeds of sixty miles an hour and upward on a 
road of the same average difficulty in respect to 
gradients as the English Great Northern 
between King's Cross and Doncaster, or the 
Midland between St. Pancras and Bedford— 
a much harder road than the London and 
North-Western between Euston and Crewe. 
They are used on the accelerated trains recently 
put on by the Chemin de Fer du Nord, which 
include seventeen start to stop runs booked at 
average speeds of fifty-five miles an hour and 
upward. As these trains usually have a mini- 
mum weight of 200 English tons behind the 
tender, and often load up to 250, 275, and 300 tons 
and even more, while they maintain admirable 
punctuality, no better testimony is needed to 
show the efficiency of M. du Bousquet's engines, 


Their Splendid 
Work. 
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In this article a simple system of cost-keeping is given in outline. This is intended to serve as a foundation, which the 
manager of a firm can elaborate to suit his own requirements.—E n. 


JHE main factors of 
industrial success 
(as stated in the 
general article in 
our last issue) are 
excellence in work- 
manship, economy 
in production, in- 
creased output, and 
aright appreciation 
of the practice of 
Scrapping, the whole dominated by a spirit of 
enterprise, tempered by experience and realised 
by means of an intelligent and well-thought-out 
organisation. 

The initial step in securing this thoroughly 
efficient organisation is to institute a complete 
system of record-keeping throughout the estab- 
lishment by means of cards which, as we have 
already seen, afford endless facilities that lie 
quite outside the possibilities of ledgers and 
bound sheets of any kind. 

The principles of the organisation of factories, 
workshops, etc., and the various methods of cost 
and record-keeping are taught in most of the 
American technical colleges, whereas in Great 
Britain the subject has received but little atten- 
tion, and manufacturers who have adopted or 
evolved a system working successfully are very 
jealous of revealing their methods. "This policy 
of reticence isa mistake, for the advantages of 
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comparison are uncontrovertible and trade 
secrets need never thereby be revealed. 


ADVANTAGES OF ACCURATE COST-KEEPING. 


The manufacturer will readily understand the 
immense power and advantage to be derived in 
these days of keen competition from an 
accurate and easily accessible knowledge of 
his costs in every department. There is no 
information placed before the manufacturer 
that is more important than an accurate com- 
putation of the cost of manufacturing each 
separate article which he sends forth into the 
markets of the world. Only by means of this 
information can he safely quote a sale price 
that will at the same time secure a brisk 
business and a sure and fixed profit. 

A perfect system of cost records carried 
out to the letter is the only absolutely safe 
guide in tendering for contracts. To secure 
a profitable contract, a manufacturer whose 
goods have a reputation for excellence must 
draw up his tender on an absolute basis of 
accurate facts and figures brought up to date, 
and not on hypothesis or even approximate 
figures. 

The manufacturer of a standard line of goods 
is often tempted to be guided in fixing his 
selling prices by those of his competitors—a 
dangerous method of working in the dark 
which amounts to nothing short of speculation. 


A system of factory records should be made 
with the following aims kept in view: (1) To 
lessen the cost of production; (2) to estimate 
the cost of products collectively and in detail ; 
(3) to fix the sale price of the article on a safe 
basis. 


A SIMPLE COST SYSTEM. 


A simple cost system would be welcomed by 
the majority of managers who have, until now, 


done without it, as a means of combating the 


keen competition which is steadily on the 
increase. Although excellent systems, both 
simple and complex, have become general in 
the United States, where they work smoothly, 
the change is not easy to effect in England on 
account of the difference in the labour con- 
ditions, and of the difficulty in overcoming the 
workmen’s antipathy for pen or pencil and his 
reluctance to adopt any innovation. 

The following simple system given in outline 
is intended to serve as a foundation, which the 
manager of the firm will elaborate so as to suit 
his own requirements, or from which he may 
derive some suggestion beneficial to the organisa- 
tion of his establishment. | 

A record must be kept of all operations per- 
formed throughout the establishment, whether 
productive or non-productive. А modern factory 
resembles a small city, and many trades are 
represented within its walls. Its scope com- 
prises general administration, superintendence, 
office clerks, mechanical engineers, draughts- 
men, designers, gauge-makers, tool-makers, 
machinists, foremen, watchmen, carpenters, 
oilers, belters, electricians, packers, shipping 
clerks, labourers, sweepers, etc., all of these 
being non-producers classed in groups of over- 
head expenses, which must be pro-rated on the 
producing departments. 

Factory costs do not indicate profit, but form 
a concise statement of what the factory is doing. 
The main items of cost are material, labour, 
manufacturing supplies, special items of cost, 
and general expense. 


DESCRIPTION OF SYSTEM. 


Production orders may originate from— 

(1) А specilic shipping order or contract. 

(2) Depletion of machine or detail, the short- 
age being reported by the stores-clerk as soon 
as the stock sinks to the fixed minimum. 
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(3) Plant—orders which cover all work in 
the nature of repairs or improvements to the 
plant or building; any work, in fact, which will 
become an addition to the plant or an expense- 
charge to the business. 

On receipt ot an order from a customer, or of 
the acceptance of a tender, the manager takes 
the initial step in production by authorising 
each department of the factory to set to work. 
All firms have their own methods of dealing 
with orders. The usual plan of keeping an 
order-book is being superseded by a cabinet of 
order cards, each order being entered as re- 
ceived, numbered and marked with necessary 
references to estimate, tender, and letter, and 
probably also to the customer cabinet. 

The order cabinet is accessible only to the 
manager and his clerk. The first step is to give 
instructions to the drawing-office in writing, 
either by letter or card, or by sending for the 
drawing-office order-book and making the re- 
quired entry. It is in this department that the 
drawings are made or collected for the forth- 
coming work and the working lists prepared, 
providing full instructions for all foremen and 
officials concerned in the manufacture of the 
article down to the smallest detail. The work- 
ing list is, in fact, a specification of everything 
required for the order, and from this list the 
superintendent or the manager makes out all 
production orders separately to each depart- 
ment; a duplicate copy being retained and 
hled by the production order-clerk. 

Some managers send a duplicate of the work- 
ing list in full to the stores-keeper and to each 
foreman, and, in addition, general and special 
instruction sheets containing every detail and 
the time in which it must be completed. 


THE STORES-KEEPER. 


The stores-keeper has charge of the material, 
and by the use of the card-system, the exact 
amount of material received, issued, and the 
balance on hand, with the cost of the same, can 
be ascertained at any moment. The material- 
cards, therefore, and the machine schedule 
together form a record of all material from its 
entrance into the factory till its exitas a finished 
product. 

T wo separate sets of cards are required : one 
for the stock-keeper for requisitions of material 
addressed to the manager or superintendent to 
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replenish his stores, and another for material 
issued to the various departments of the factory. 
The material requisition-card bears on a tab the 
name of the material or article; the space below 
is ruled horizontally for entering the section in 
which it is kept, and the bin number, the unit 
of measurement or the part of machine, and 
the shelf number; the rest of the space 15 
ruled in vertical columns for date received, issued, 
on hand, cost, both sides of the card being 
alike. 
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THE THREE KINDS OF LABOUR. 


Labour in manufacturing is divided into three 
classes : (1) Productive labour, which converts 
raw material into a finished product; (2) de- 
partment non-productive labour, essential to 
productive labour, but not producing anything 
itself, such as that of foremen, clerks, sweepers, 
oilers, etc., etc. ; (3) general non-productive 
labour, necessary for the operation of the pro- 
ducing department, such as shipping depart- 
ment, stock-room, timekeeper, engineer, etc. 
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The “ material issued сага” bears оп the tab 
the order number, and below, in horizontal 
spaces, the date, the foreman’s punch or signa- 
ture, for what part of machine or product it 
is wanted, and the department to which it is 
issued ; the rest of the card is divided into 
columns for quantity, matertal, and price. This 
card contains all the material required by the 
foreman for the work of his department in the 
order, and the stock-keeper, after checking the 
card and issuing the material, tranfers the 
separate materials from the foreman’s card on 
to corresponding material cards and makes his 
balance, afterwards forwarding the two cards 
to the stores ledger-clerk, who registers both in 
his ledger (which should also consist entirely of 
cards in a cabinet), and returns them to their 
departments. 


All three kinds of labour must be reckoned in 
the costs, the result corresponding to the pay- 
roll for the period considered. 

In order to handle labour profitably in con- 
nection with this system, piece-work prices 
should be established in all departments, for 
this simplifies records, reduces the clerical pay- 
roll, and effects a saving in the cost of manu- 
facture ; piece-workers usually producing more 
work in a given time than day-workers. In that 
case, each of the manufacturing departments 
would be provided with a small card cabinet in 
which the record of the piece prices for the 
department is kept. 


MECHANICAL TIME RECORDERS. 


Each factory has some system of record keep- 
ing for the time of each man's arrival and 
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departure from the works. Time boards and 
check systems are mostly in vogue in England, 
but they will, in time, probably give place to 
the use of a mechanical recorder. This is a 
clock that prints the time of arrival and 
departure on a card. All the men have to do 
on receiving their сага from the timekeeper is 
to drop it into a slot, press the lever, take out 
the card, and hand it to the timekeeper, who 
uses it to make up his pay-roll. 

The foreman now being in possession of his 
instructions and material proceeds with the 
work. He assigns to each workman his job, 


Foreman 


giving him a time-card on which every 
item but the time . is filled up. The tab 
bears the order number, and the card is 
spaced for entering the date, a description of 
the work to be done, the workman’s name 
and number, and time columns séfarled or 
slopped ог quit^ by tens of minutes from open- 
ing till closing time. 

One job only is recorded on each card, 
the workman making a cross over the time 
when he begins and finishes it. ‘These cards 
are handed to the foreman for his О.К. 
punch, and he sends them to the cost-clerk, 
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who registers each and distributes the facts 
on their various ledger cards, figuring out the 
productive labour, and adding this to the 
material figures received from the stores 
department. This done, he hands over all the 
time-cards to the timekeeper, who checks the 
total labour per man by the arrival and departure 
record-cards from which the pay-roll is made out. 


RELUCTANCE OF BRITISH WORKMAN TO ENGAGE 
IN CLERICAL WORK. : 

Bearing in mind the extreme reluctance of the 
British workman to engage in clerical work of 
any kind, with the consequence that many 
minutes are wasted and that he puts off his 
entry till the last minute and often forgets it 
altogether, a system which does away entirely 
with all use of the pencil is to be recommended. 
The mechanical time recorder can again here 
be used to advantage. The workman, on 
receiving his job card (which need only have 
two spaces left for the time entries) from the 
foreman, puts it into the slot, presses the lever, 
and withdraws the card, on which the exact time 
will be found printed under "start"; he hangs 
the card up before him until the job is finished ; 
goes through the same performance with the 
recorder, takes his card to the foreman to be 
examined and punched ; and receives another 
for the next job. 


THE MANUFACTURING EXPENSE. 


The manufacturing expense comprises the 
supplies used for the factory, such as belting, 


emery cloth, sand paper, emery wheels, grind- 
stones, files, twist drills, wood bits, planes, 
knives, buckets, brooms, maps, stationery, fuel, 
etc., which should be given out from the stores- 
room on card requisition from the department 
to which it is charged at proper value. 

A two-drawer cabinet will suftice for supplies 
in the storeroom of a medium factory. It is 
best to sort the cards by using guide cards for 
the name of the supply article, the department 
number being entered on the tab of the card. 
The faces of the card contain the supply article 
and unit as heading, with columns ruled for 
date, order number, quantity, price, cost and 
total cost—this for keeping the cost-total up to 
date. The manufacturing expense is then pro- 
rated over the cost of machines and the same is 
done with the general expenses, which include 
all expenses not connected specially with any 
one department of the factory, such as power, 
general lighting and heating, salaries of the 
staff, etc. 

THE STAFF REQUIRED. 

The manager's cost-clerk acts as paymaster, 
and the production-order-clerk is also purchas- 
ing-clerk. The stores-ledger-clerk is responsible 
for all records of material until they are turned 
over to the cost-clerk. 

The acting manager needs a stenographer, a 
filing clerk, a book-keeper (the accounts are all 
kept on the card system), and an order clerk, 
who handles the shipping orders and is assistant 
book-keeper. 
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A RESUME OF MACHINE TOOLS, CRANES, AND FOUNDRY 
MATTERS FOR THE MONTH. 


CRANES. 


де four or five years ago auxiliary 

hoists were first fitted to electric overhead 
travelling cranes. These are hoists of lower 
power than the main gears on the crab, and 
their introduction was due to the growth of the 
separate motor system. The auxiliary hoist iS 
fitted with its own motor, and it is operated 
more rapidly than the main one, in order to 
handle the lighter loads which form so largea 
proportion of the total number lifted in most 
shops. A recent installation of cranes at the new 
foundry of the Pennsylvania Steel Co. contains 
three 20 ton overhead travellers, each with its 
10 ton auxiliary hoist; two of 50 tons each 
provided with auxiliary hoists of 25 tons power, 
and one of 25 tons with a 15 ton auxiliary. 

The demands made upon cranemakers 
have been far more exacting since the intro- 
duction of the electric drive than they 
were formerly. What was good enough for 
a hand, or even a steam crane, is not ир 
to the mark for the high speeds of motor 
driving. The difference is largely that between 
getting up speed and reducing it. Speed 
reductions are not so great as they were in 
the first half dozen years of the new de- 
parture, when high-speed motors were the rule, 
but they are still necessarily large. Thus, in a 
recent 75 ton overhead travelling crane by 
Messrs. Joseph Adamson and Co., the reduction 
from the main hoisting motor to the worm 
wheel is 19 to 1, and two other reductions of 
4 to 1 and 6 to 1 respectively take place thence 
to the hoisting barrel, through double helical 
wheels with shrouded teeth. No roughly 


made gears would endure the duty thus im- 
posed. In this particular instance the worm is 
of nickel steel, treble threaded ; its shaft is fitted 
with thrust collars, lubricated automatically, 
and the rim of the worm wheel is of bronze 
bolted on a cast iron centre. 

The cutting of worms of such steep pitches, 
running at the high speeds of their driving 
motors, has rendered greater care than ever 
necessary to ensure the correct tooth shapes, 
which can only be obtained by machine-cutting, 
effected in most cases by hobbing, and by 
employment of the oil bath to effect proper 
lubrication. But the gain has been correspond- 
ingly great, for the worm gears, not long since 
nearly abandoned in crane work, are now used 
more than at апу previous period. "There is no 
method so satisfactory for rapid reduction of 
speed as the double or treble-threaded worm 
gear. In the tests of the Adamson crane, the 
worm gear showed an efficiency as high as 
53 per cent. at two-thirds full load, and we 
believe that this is not the highest obtained in 
the experience of this firm. The crane is also 
interesting because the load is lifted by a 
sprocket chain, hauled around a sprocket wheel, 
instead of around a drum, the slack chain being 
received in a pocket beneath. This practice is 
one which is commonly employed by Conti- 
nental crane builders. 


FOUNDRY MATTERS. 


A new brass-melting furnace, the Schwartz, 
which is being tried in America, is designed to 
melt metal without crucibles. It bears consider- 
able resemblance to the Bessemer convertor in 
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shape, and in being tilted on trunnions by worm 
gear for lining it. Air and oil pipes enter 
through one of the trunnions. Crude petro- 
leum is the fuel used, forced from a tank 
containing sixty gallons through a ł in. 
pipe under an air pressure of 4o lbs. The 
blast is supplied by a small pressure blower. 
The metal is charged through the top, which 
is then closed with a cover. The furnace 
is heated before charging, and from 4oo to 
500 lbs. are melted in an hour. The metal is 
then emptied into ladles and poured like cast 
iron. It doesappear probable that the constant 
attacks which are made on the old air crucible 
furnaces must in time cause their disappearance. 
But brass founders are most conservative of 
those rudely designed furnaces, easily built, 
easily worked, and readily repaired, and fairly 
economical. Then the reverberatory furnaces 
are excellent for dealing with large quantities of 
metal without crucibles, and the writer can call 
to mind a case in which, failing this, a big 
melting was made at a push in an ironfounder's 
cupola. 

А combination of American steel foundries is 
in progress. The firms involved control about 
25 per cent. of the output of steel castings in 
the United States. The organised capital will 
be 40,000,000 dols, and the name proposed 


for the new company is the ‘“ American 
Steel Founders." 
MACHINE TOOLS. 


Another vertical turret lathe has been recently 
put on the market by Mr. W. H. Foster, of New 
York. The best-known lathes at present with 
vertical turrets are the Pittler and the Wolseley, 
the turret lying at right angles across the top 
of the bed in the first case, and being arranged 
parallel with it in the second. The Foster turret 
encircles the bed, and affords some good points 
in design, among which we note its fitting in an 
annular seating, which is double veed in section, 
with provision for taking up wear, and its variable 
rate of revolution, starting slowly to maximum 
speed, then decreasing and coming to rest as 
the locking bolt is slid into place. 1{ carries 
eight tools. The spindle takes stock 21 in. 
diameter. 

The battle of the feeds still goes on, The 
present evident tendency is towards wider ap- 
plications of positive feeds by toothed gearing. 
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One reason is, of course, that machine tools are 
more than ever wanted to be driven up to their 
fullest capacity, without slipping under the 
hardest duty. Another is the desire to do away 
with belt shifting, and to substitute the move- 
ment of a lever or levers, without checking or 
stopping the movement of the machine. 

Another matter which one is being reminded 
of constantly is the growing practice of giving 
a regular gradation of speeds and feeds to 
machines. In the older practice little regard 
was paid to this, but a fairly regular gradation 
was given with, say, the stepped cones alone, 
and then a big gap was left between these and 
the back geared speeds, which again were not 
in regular order. Apparently, we shall arrive 
at last at an earnest rivalry between this regular 
gradation in steps, and the continuous and in- 
finite changes obtained by the bowl and disc, 
and by the reverse cones of the Evans type. 
It is difficult to say whether for really practical 
results one is preferable to the other. Personal 
predilection counts for much in settling ques- 
tions of this kind. 

We wonder whether the new draw stroke 
shapers will ever become formidable rivals to 
the older pushing stroke type. Baker Bros., of 
Toledo, Ohio, are making them as a direct 
application of the operating mechanism of their 
well-known key-seating machines to the wider 
sphere of shaping. The pull of the cut comes 
downwards on the face of the work bolted to a 
bed, so that heavier cutting can be done than 
when work is carried on a knee, and the tool is 
thrust along. Heavy tooling is one of the 
essentials in modern production, and radical 
changes in methods are in progress having this 
object in view. It is not unlikely that the 
designs of some of our machine tools will be 
modified in the direction named above, for a 
draw cut is the least likely to chatter under 
heavy duty. From this point of view alone it 
would be better if the tool-box of a planer were 
set on the back of the cross rail instead of on 
the front. 


THE REORGANISATION OF OLD WORKS. 


The building of new works, and the re- 
building and reorganisation or extension of 
old works, goes on apace. The new contrasts 
strongly with the old in so many ways that the 
next generation will wonder how competitive 
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production ever went on profitably under the’ 


old conditions. The old shops were dark, 
dirty, ill arranged ; with stories and stairs, cold, 
lacking in conveniences and comfort for the 
hands, just as though it would be a serious 
blunder to make them warm and at their ease. 
On the other hand, discipline is tighter now 
than ever, and men are confined more strictly 
to their own departments and to their little 
sectional duties. Machines are sorted out 
and arranged in groups, and the duties of 
attendants leave little scope for initiative. 
We are clearly at the threshold of a new 
era in industrial organisation, the era of 
big aggregations of capital in factories, 
arranged for the intensest competition, in which 
the altruistic arrangements for the workpeople 
form an economical asset. The next stage may 
possibly be the general linking of the interest of 
the workers with that of their firms in a system 
of profit-sharing and of pensions. In any case 
it is certain that the time of the little higgledy- 
piggledy works, and of the unattached tramp, is 
passing away. 


COMPETITION OF GERMAN 
MAKERS. 


MACHINE TOOL 


The competition of German machine tools 
may be expected to hit the British manufacturer 
as hardly as that of the American tools has 
already done. Germany, which formerly im- 
ported much from America, now takes less. In the 
year 1901 these imports were 1,166 tons, against 
4,757 tons in the year previous. In the first 
quarter of 1902 they were but 107 tons, against 
399 for the first quarter of тооп, and of 1,501 
tons for the first quarter of 1900. But for the 
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heavy United States tariff on imported machines 
the Germans would soon be able to send their 
goods into America. She will, doubtless, make a 
supreme effort soon to elbow British tools out 
of British shops, as she has already done in 
small goods, and tapped much of our foreign 
trade. 


ARE SYSTEMS OF COST-KEEPING BEING 
OVERDONE? 

It is questionable whether in the elaboration 
of systems of cost-keeping one vitally important 
item is not overlooked. System is essential, 
and some reasonable amount of red-tapeism ; 
but behind it all there must be a most intimate 
knowledge of workshop practice. It is not 
enough to know that so much labour has been 
expended in the production of a piece of work. 
It is more necessary to know how much labour 
ought to have been put into it, whether time 
has not been wasted, and whether there may 
not be a shorter cut to the same results. A cost 
clerk is helpless without the co-operation of the 
responsible man in charge, who alone can exer- 
cise a salutary check upon the labour costs. 

Another point is that the system which is well 
adapted to one establishment is not suitable for 
all others. Firms would do better by studying 
the requirements of their own works than in 
attempting to model them after other shops. In 
many small establishments there is no need of 
any system beyond a proper supervision over 
all details. When cost-keeping and technical 
education have been utilised to their extremest 
limit yet contemplated, the man of long ex- 
perience will still hold the cards by which 
money-making is accomplished. 


ELOPMENTS 


IN 


CYANIDE PRACTICE. 


BY 


EDGAR SMART, A.M.I.C E. 


МОТНЕК charac- 
teristic feature of 
recent date on the 
Rand goldfields is 
the systematic and 
profitable treatment 
of slimes direct from 
the mill, which 15 
carried out in the 
following manner: 
Lime is added to 

the outflow from the second sand vats їп 

the classification plants already described, in 
order to coagulate the slimes and to assist 
their settlement. This it does so effectually 
that a single large spitzkasten is sufficient 
to so completely eliminate the slimes that 
the water is clear enough to be immediately 
returned to the battery for further use. 

After a time, of course, the whole of the 

battery water becomes alkaline, so that the 

quantity of lime added per ton of slime thrown 
down is only a few pounds’ weight. The slime 
separated by the spitzkasten is still mixed with 

a considerable quantity of water, and it is 

delivered to a vat, in which it is allowed to 

settle, after which the clear water is decanted 
off. The settled slime remaining in the vat 
after this decantation generally contains about 


50 per cent. of moisture, or, in other words, the. 


weight of actual slime is equal to the weight of 
water mixed with it. The vat is provided with 
means for agitating its contents—sometimes a 


II. 


vertical shaft with revolving arms, and some- 
times a centrifugal pump which sucks from near 
the bottom of the vat, and delivers to the top 
of it. When the settled slime is ready for 
treatment, cyanide solution is added until the 
whole quantity of liquid present is equal to about 
зу tons for each ton of dry slime. The mixture is 
then agitated to bring every particle of slime 
into effective and prolonged contact with the 
cyanide solution in order to cause the dissolu- 
tion of the gold. When this is found to be 
sufficiently completed the contents of the vat 
are allowed to settle, and the clear, gold-bearing 
cyanide solution is decanted off. Again, the 
settled slime retains an equal weight of liquid, 
consequently the amount decanted is 2} tons per 
ton of slime. And therefore a simple propor- 
tion sum will give the percentage of the total 
dissolved gold which is drawn off with this first 
cyanide decantation, thus :— 
35: 24: тоо: 71°43 per cent. 

A weaker cyanide solution or wash water is 
then added until the quantity of liquor is once 
more made up to 3} tons perton of slime. The 
mixture is then agitated again, but only for a 
much shorter period than at first, because the 
object of the second agitation is merely to mix 
the fresh liquid intimately with the gold-bearing 
solution left behind by the first decantation. 
And as this contained the remainder of the 
dissolved gold —i.e., 28:57 per cent.—it is obvious 
that a second settlement and decantation will 
bring out 71°43 per cent. of this amount, that is 
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to say, 20°41 per cent. So that after the second 
decantation 91°84 per cent. of the dissolved gold 
has been withdrawn from the slimes. Now, 
assuming that of the total gold originally pre- 
sent in the slime only 9o per cent. was dissolved, 
it will be seen that the gross theoretical extrac- 
tion at the first stage is 64°29, and at this second 
stage 15 nearly 83 per cent. If a higher rate is 
desired more water is added, atd the agitation, 
settlement, and decantation are repeated. This 
third series of operations will bring the total 
theoretical extraction up to 88 per cent. The 
proportion of this, which is actually recovered 
as smelted gold, will depend, of course, upon 
the efficiency of the method of precipitation 
adopted and upon the care with which the pre- 
cipitates are handled. By the use of more water 
and a repetition of the above operations still 
higher results can, of course, be attained, but 
a very serious practical objection exists in the 
difficulty and cost of precipitating the gold from 
such large quantities of low-grade solution. The 
cost of precipitation per ton of solution passed 
through the boxes is practically the same, 
whether it carries much or little gold, but it is 
difficult to get any gold at all from very poor 
solutions, and this difficulty, together with the 
cost of prolonged treatment, limits the practical 
efficiency of the process to the figures given 
above. By carefully ascertaining the cost of 
precipitation, and also the cost of applying 
each wash to the slime, including, of course, the 
agitation and decantation, it is possible to 
determine very accurately the practical limit 
of economical extraction in each particular 
case. 

It may be remarked here that among the 
developments of the cyanide process may be 
reckoned the practice of keeping accurate and 
delailed accounts of the current expenditure. 
This is certainly not an entirely new feature in 
metallurgical operations, but the working of 
low-grade material on an enormous scale has 
brought into prominence the absolute necessity 
for such accounts. So long as rich material is 
being treated almost any kind of management 
results in a profit, апа so long as the treatment 
shows a profit directors are very liable to be 
satished with the management, with the result 
that detailed accounts are not called for. And 
again, in a small plant where the output is 
perhaps only 1,000 tons per month, the possible 
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saving of 1d. per ton, or £4 3s. 4d. monthly, 
does not appeal to the directors and manager 
in such a forcible manner as the same pros- 
pective penny does when the output is 20,000 
tons per month. And on the large works the 
said penny is not to be saved by the crude 
expedients of cutting down wages or restricting 
supplies of necessary material which are so 
often tried on small undertakings. The gain is 
to be made by having good labour well organ- 
ised, good material systematically supplied, but 
above all by careful analysis of the detailed 
accounts in order to find out what degree of 
technical perfection in the process employed 
wiil give the maximum net profits. And this 
is indeed the most important use and object of 
such accounts. 


SLIME TREATMENT WITH FILTER PRESSES. 


A method of separating the gold-bearing 
solution from treated slimes by the use of filter 
presses was originally introduced in Johannes- 
burg by W. Bettel, but was only tried in a small 
way because the value of the slimes in that dis- 
trict did not appear to justify the expense. Ви 
it has been recently adopted with success for 
rich material on the West Australian goldfields. 
In many cases the ore is ground so fine in 
Wheeler pans for the purpose of amalgamation 
that the whole of it can be treated as slime in 
agitation vats at the cyanide works. АНег 
agitation with cyanide solution in the manner 
already described in the preceding section the 
slimes are run into a steel receiver, and thence 
are forced by compressed air with the solution 
into filter presses usually of the well-known 
Dehne type. The solution comes through the 
filler almost clear, and the slime forms into 
cakes in the press containing only about 20 per 
cent. of moisture. In order to wash out part of 
the remaining solution, water is passed through 
the cakes in the press, and at one time it was 
considered probable that this wash water might 
pass through cracks or channels in the cakes, 
and that the washing might therefore be imper- 
fectly carried out. Had this difficulty existed 
it could have been overcome by agitating the 
material from the press a second time and re- 
pressing it. But in practice it is found that the 
washing in the press is satisfactory, and at the 
present the whole cyanide treatment is given in 
the press at soine works. In order to compare 
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the advantages offered by this process with 
those of the decantation method, take again the 
case of one tcn of dry slime mixed with three 
and a half tons of solution in the agitation vat. 
Only a quarter of a ton of solution will remain 
in the cakes in the press, so that the dissolved 
gold brought out in the solution will be as 
follows :— | 

35: 325:: 
or assuming as before that 9o per cent. of the 
total gold is dissolved, the gross theoretical ex- 
traction is 83} per cent. as against 64729 per 
cent. after the first solution in the decantation 
process. A second agitation and press filtra- 
tion, if such were necessary, would show a 
theoretical extraction of 89:58 per cent. against 
82:65 per cent. by the other method. But 
by washing in the press this higher extraction 
can be obtained probably with much less water 
than by a second agitation. It follows, therefore, 
in spite of the objections that may be urged 
against this method, that for:very rich material 
the filter-press treatment is undoubtedly better 
than the other. At present there are not suffi 
cient data as to the cost of the West Australian 
work to calculate even approximately the limit- 
ing value which would justify the use of filter 
presses. It would be somewhere near the mark 
probably to say that when то dwt. material is to 
be treated a careful comparison of the costs of 
the two methods under local conditions as to 
price of labour and materials should be made 
before deciding upon either method. It must 
not be forgotten, however, that while the use of 
hlter presses is still comparatively in the experi- 
mental stage except as regards West Australian 
ores, the decantation process has been prac- 
tically proved by the treatment of many hun- 
dred thousand tons of slime and on several 
classes of material. And a safe motto for en- 
gineers is, ' When in doubt adopt the proved 
process." It being understood, of course, that 
it is honest doubt which, after careful investiga- 
tion, may be due to the want of reliable data, 
апа not the doubt of the lazy man who will not 
take the trouble to compare processes, even 
when facts and figures relating to both are 
readily available. 


тоо: 92:85 per cent., 


DIRECT TREATMENT OF ORE—DRY CRUSHING. 
The methods of application hitherto described 
have referred exclusively to the treatment of 
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material that has previously undergone amalga- 
mation, but there are many cases in which the 
cyanide process alone is used for the treatment 
of ore direct from the mine. This, of course, 
can only be done when the whole of the gold 
in the ore is in a very finely divided condition. 
This is the case in the Hauraki district of New 
Zealand, where direct treatment has conse- 
quently been applied on a very large scale. The 
ore is a tough, hard, quartz, and in cases where 
dry crushing has been adopted it was sufficiently 
wet as it comes from the mine to require drying 
before crushing. This was formerly sometimes 
done by burning in a kiln excavated in the 
ground, witha tunnel below and an outlet at the 
bottom of the kiln for discharging the dried 
ore. Otherwise the drying is carried out in a 
furnace with a steeply inclined flue having cast- 
iron shelves so arranged that the products of 
combustion can pass around and through the 
ore on the shelves. Ап ordinary stamp mill is 
used for the dry crushing, and from the battery 
screens the ore falls into conveyors which carry 
it to bins, whence it is withdrawn as required and 
trucked to the treatment vats. The results are 
satisfactory as regards the extraction obtained, 
which amounts to about 92 per cent. of the 
value in the ore. But there are several disadvan- 
tages inherent in this method, for the battery 
crushing dry gives only from half to three- 
quarters of the output of a similar mill when 
wet crushing the same class of ore. Then, 
again, {һе amount of dust pervading the 
whole of the mill is not only disagreeable, 
but affects the workmen very seriously. 
Also the extra pounding (as evidenced by 
the lessened output) which the ore under- 
goes before it can escape through the 
screens, leads to a large proportion of very fine 
stuff in the product—a fact which, as already 
discussed at length, is detrimental during the 
subsequent leaching. Consequently, it is found 
necessary in practice to limit the depth of 
material in the treatment vats to 2 ft. 6in. or 
thereabouts. It must also be noted that the ore 
of this district is specially suitable for this treat- 
ment, because it contains only a small amount 
of mineral matter. With ore containing a large 
quantity of pyrites, the preliminary drying of 
the ore is very liable to result in the partial 
decomposition of the pyrites, with a correspond- 
ing loss of cyanide in the after treatment. 
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Therefore, in America, with heavily miner- 
alised ores, dry crushing, even when preceded 
by drying, is followed by complete roasting, and 
carried out inthis way it forms a very important 
feature in American practice. The general 
sequence of operations may be summarised as 
follows: First the ore passes over grizzlies to 
Gates rotary breakers with trommels to size the 
stuff and elevators to return the coarser pieces to 
the breakers after each screening. Then the 
broken ore passes through a set of coarse 
crushing rolls, provided also with sizing trommels 
and elevators to return the rejected material; 
then through a set of fine crushing rolls simi- 
larly equipped, and the final product from the 
fine rolls goes to storage bins. After this the 
ore is roasted in mechanically operated furnaces, 
and is then ready for cyaniding in the usual 
manner. Generally speaking, the roasting of 
the material may be expected to improve its 
leaching qualities by destroying the plasticity of 
its clayey portions. When coarse gold is 
present the residues from the cyanide vats are 
sluiced out over amalgamated plates. In this 
way certain classes of ore are now treated for 
which a few years ago the chlorination process 
would have been recommended without hesita- 
tion, and there appears to be a great probability 
that in the near future there will be a large and 
constantly extending field in this direction for 
the application of the newer process. 

Another modified form of dry crushing and 
cyaniding remains to be mentioned. In several 
mines in the Transvaal, especially in the up- 
country districts, а class of ore has been met 
with from which the gold can be leached out 
when it is only very coarsely crushed without 
reducing it to fine sand. In such cases rock 
breakers and one set of rolls are sufficient to 
reduce the ore tothe sizeof peas. When theore 
is sufficiently dry to be crushed to this size 
without preliminary drying, all the conditions 
lend themselves to very economical work. But 
such a method is obviously not capable of 
general application, but is limited to those cases 
where either the gold is mostly in the cleavages 
of the stone, so that it becomes exposed on the 
surfaces of the broken pieces, or else when the 
ore is such a porous nature that the cvanide 
solution can not only penetrate into it, but can 
also be drained and washed out of it again. 
This latter condition is found sometimes in the 
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upper weathered and oxydised portions of 
reefs, which are quite solid and impervious at 
lower levels of the mine, and hence it may be 
expected that at places where the method now 
gives excellent results, at some future date one 
or other of the more usual systems will have to 
be adopted. 


CRUSHING WITH CYANIDE SOLUTION. 


Owing to the objections already mentioned to 
the method of dry crushing and cyaniding used 
in New Zealand, John McConnell has introduced 
a modified form of wet crushing in which cya- 
nide solution is supplied to the mortar boxes 
instead of water. The jdea is not new, as it was 
tried unsuccessfully on the Капа many 
years ago, but it is in this case applied 
in a novel and successful manner. In this 
method the quantity of solution supplied to 
the battery is limited to about two tons 
per ton of ore crushed, thus forming a very 
thick pulp. Lime is also added in the mortar 
boxes to assist the clarification of the solution 
at a later stage of the operations. The pulp 
leaving the battery is run over amalgamated 
tables of the ordinary kind to catch any coarse 
gold that may be present, and is then delivered 
into collecting vats of the peripheral overflow 
type, wherein the greater part of the material is 
retained. The overflow from these collectors 
passes to slime settling vats, whence the solution 
passes away through the zinc precipitation 
boxes to storage vats, and so through the 
battery again in a continuous circulation. When 
one collecting vat is sufficiently full the stream 
of pulp is diverted to another collector, while 
the pulp collected in the first one is allowed to 
settle with the assistance of a little more lime 
which is added at this stage. Тһе clear solu- 
tion remaining above the top of the settled sand 
is drawn off from it, and the charge is then 
treated by vacuum leaching carried. out in the 
manner previously described. This method, 
originally introduced at the Crown Mines at 
Karangahake, appears, if one may borrow an 
American expression, to have come to stav, but 
like other methods it is, of course, not uni- 
versally applicable. For instance, it is obvious 
that for an ore which requires special alkaline 
or other treatment before contact with the 
cyanide solution this system is inadmissible. It 
may be noted that with the limited. quantity of 
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solution the output from the battery is not much in 
excess of the amount produced by dry crushing. 


CHEMICAL CONSIDERATIONS. 

Apart from methods of precipitation, which 
will be described later, the principal progress 
under this heading has been made in two 
directions. First by very much decreasing the 
strength of the cyanide solutions used, and 
secondly by paying greater attention to their 
oxygenation. A few years ago nobody ventured 
to use a solution containing less than o'5 per 
cent. of potassium cyanide, but at the present 
time the maximum strength used is about 0°25 
per cent. In treating sand in cases where 
electrical precipitation is employed, the strong 
solutions contain only o'1 per cent., while for 
slime treatment, o'or per cent. is considered а 
strong solution, and the weak solutions go down 
to as little as o'oo1 per cent. As regards the 
supply of oxygen to the solution, so long as the 
application of the process was limited to the 
treatment of battery tailings, especially those 
from which the sulphide minerals and the like 
had been previously eliminated by concentra- 
tion, the quantity of oxygen contained in the 
successive solutions, reinforced by that which 
was present in the pores of the sand, was always 


sufficient for the dissolution of the gold, and no’ 


trouble was experienced on that score. But it 
has been found more recently, especially in 
treating old slimes, in which a great deal of 
finely divided and partially decomposed mineral 
matter is present, as well as some organic 
products from decayed vegetable matter, that 
these impurities absorb a large amount of 
oxygen, and sometimes all that is in the solu- 
tion, and thereby greatly retard the solvent 
action of the cyanide on the gold. 
cases this difficulty can be overcome by the use 
of a greater quantity of wash-water, which 
carries practically as much oxygen as the 
cyanide solutions, but this will require either 
great capacity in the washing vat or else several 
separate agitations, and is therefore costly. 
Several methods of mechanically supplying 
oxygen to solutions have been introduced from 
ите to time. Perforated pipes are sometimes 
placed in the bottom of the vat, and compressed 
air is continuously supplied to the liquor through 
the very small perforations. The use of wide, 
shallow, open launders instead of pipes for the 
transfer of solutions is {о be recommended. 


In most. 
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But probably the most satisfactory method is 
that proposed by H. T. Durant, who, when 
circulating solutions with a centrifugal pump, 
places a valve in the suction pipe whereby to 
check the supply of solution to the pump. 
Then between this main valve and the pump 
there is a small air inlet valve, which is opened 
sufficiently to allow the centrifugal to suck in a 
small but continuous supply of air, which is. 
consequently churned up with the liquid by the 
revolving blades, and so islikely to be absorbed 
by the water, which has, therefore, an oppor- 
tunity of saturating itself with air. It will be 


.understood, of course, that this method is only 


applicable in the case of drowned pumps, 
because if the centrifugal were placed above the 
level of the tank from which the liquor is drawn 
this constant supply of air would quickly pre- 
vent the pump from sucking properly. 

The use of chemical oxydising methods for 
cyanide soluticns, which was originally intro- 
duced by H. F. Julian, has only been practically 
applied in a few isolated cases— partly perhaps 
owing to the existence of unexpired patent 
rights. 'The chief reason is that, as alreadv 
mentioned, no special means of supplying 
oxygen is required for ordinary clean tailings, 
and Julian's methods were put forward at a time 
when these constituted the staple, and in fact 
almost the only material available for treatment 
by the cyanide process. "Therefore, the use of 
oxydising agents was not required at that time, 
and it seems to have been lost sight of when the 
difficulties above referred to were encountered 
ata later date in the treatment of old slimes. 
With the familiar experiment of treating gold 
leaf in a beaker with oxydising agents, the effect 
is almost instantaneous. But in treating sands 
in practice the same agent has very little 
accelerating effect upon the rate of extraction 
of the gold. The reason is that in treating sand 
the actual rate at which the gold dissolves is not 
of great importance, because a lot of circulation 
is required to keep up a supply of active liquor 
in the neighbourhood of each particle of gold, 
and a large amount of liquor is necessary to 
wash out the gold when it is dissolved. So 
that in this case it is rather the rate of leaching 
than the rate of dissolving that is of supreme 
importance, and, moreover, the large volumes 
of solution used in the circulation and washing 
contain all the oxygen required. 
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But in the case of slimes which have to be 
mechanically agitated during the whole time 
required to dissolve the gold, any means for 
hastening the dissolution of the gold is igpor- 
tant, and as the gold in this material is always 
in a very fine state of subdivision, there appears 
here to be a large field for the use of a cheap 
and effective oxydising agent. This is a matter 
which will doubtless receive attention when 
operations are resumed on the Johannesburg 
slime-plants, and the value of chemical oxida- 
tion of the solutions is determined by experi- 
ment ona large scale and under actual working 
conditions, | 

Progress has also been made in regard to the 
analysis of working solutions, and various 
methods of more or Jess practical utility have 
been devised by W. Bettel, A. James, J. E. 
Clennell, and A. W. Crosse, among a host of 
other workers in this direction. 


PRECIPITATION BY ZINC. 


In this department practically no alteration 
has taken place recently as regards the manner 
of bringing the solution in contact with the 
zinc shavings. For small plants treating com- 
paratively clean sand or the like this means of 
precipitation is still used in the vast majority of 
cases in all parts of the world. Its great merit 
now, as always, is its extreme simplicity, which 
enables good results to be obtained with very 
little difficulty by quite unskilled operators. 
Of course in this method, as in others, greater 
skill leads to better results, not only in the 
direction of more perfect precipitation, but also 
in the prevention of unnecessary consumption 
of zinc and cyanide. But with plenty of alkali, 
and with clean tailings, the zinc is certain to 
precipitate a good percentage of gold from the 
solution, and the Charters Towers goldfield is 
dotted over with numerous little cyanide plants 
treating five or ten tons of material рег day, 
which are owned and worked at a profit by 
parties of working-men usually without any 
scientific knowledge whatever. It may be 
sately said that the success of these little plants 
Is largely due to the ettective simplicity of zinc 
precipitation. 

some change has taken place somewhat 
recently in the accepted methods of cleaning 
up the precipitated gold from zinc boxes. In- 
stead of the former practice of first roasting the 
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dry precipitations and then smelting them, it is 
now more usual to effect a more complete 
elimination of the zinc by means of a pre- 
liminary acid treatment. For this purpose 
the wet precipitate is placed or settled ina 
small wooden vat, and at intervals small quan- 
tities of dilute sulphuric acid are added, while 
the whole mixture is well stirred up until the 
zinc is dissolved. Then water washes are 
applied to carry off the sulphate of zinc, the 
separation being sometimes effected by decan- 
tation and sometimes by filtration. Some 
operators prefer to use hot water for this 
purpose, and it is doubtless more rapid in its 
action, and therefore in large plants where 
proper arrangements can be provided it is of 
some advantage. For large works also the use 
of filter presses avoids the risk of losing gold 
through careless decantation ; but,on the other 
hand, it may be truly said that the manipulation 
of such rich material should never be entrusted 
to careless persons. 

By this acid treatment practically the whole 
of the zinc may be separated before the preci- 
pitates are smelted, and some economy in time 
and fluxes is thereby effected, but the principal 
objects are to avoid the losses which result 
from roasting the mixture of gold and zinc and 
to obtain a high-grade bullion. In this latter 
respect the different methods may be averaged 
as follows :— 

Raw smelting bullion, 650 parts gold and silver per 1,000. 


Roasting and smelting, 760 ditto. 
Acid treatment and smelting, 820 ditto. 


And this is of considerable tmportance in view 
of the well-known tact that purchasers pay a 
higher price per ounce of fine gold contained 


"in high grade bullion than for the same gold in 


low grade bullion. 

But before concluding this reference to the 
acid process a serious word of warning must be 
added, for its use in some cases is attended by 
extreme risk to life. When the ore treated 
contains a sensible quantity of arsenical pyrites 
some of the arsenic is dissolved by the cyanide 
and precipitated with the gold, so that the mud 
cleaned up from the boxes contains a large 
amount of arsenic. On the application of 
sulphuric acid, fumes of arseniuretted hydrogen 
are given off which are of an exceptionally 
dangerous nature, and in more than one’ instance 
have produced fatal results even when the 
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operations were carried on in the open ап. 
Acid treatment should, therefore, only be 
applied to such material in cases where the 
most perfect arrangements can be made for 
carrying off the fumes. 


ELECTRICAL PRECIPITATION. 

In this method of recovering gold progress 
has also been made during the last few years. 
In the first place, an improvement of great 
practical importance has been made by the 
substitution of small iron plates for the anodes 
in place of the large ones originally used, and 
by a corresponding reduction in the size of the 
frames which carry the lead foil cathodes. 
The use of heavy plates weighing from one to 
two hundredweight, and requiring two or more 
men to lift them, heavily handicapped the pro- 
cess, and the inevitable buckling of such plates 
is an unmitigated evil. Plates are now used 
about 2 ft. 6 in. deep by 2 ft. long, and are found 
in practice to be much moreconvenient, although 
of course a greater number of the small plates 
are required in a plant of a given size. Thusa 
very practical answer has been given to those 
critics who, on the first introduction of electrical 
precipitation, considered the large number of 
electrodes and connections to be a fatal objec- 
tion to the process. In a modern precipitation 
box compartments are formed exactly as ina 
zinc box, and in each compartment the anodes 
and cathodes are placed parallel to the sides of 
the box. Electrically the smaller electrodes 
have an advantage over large ones in that the 
current density is more uniform over the surface 
of a small plate than of a large one, and when 
mercury cup connections are used the increased 
number of contacts necessary with small plates 
gives rise to no objectionable features either of 
a theoretical or practical nature. Bundles of 
lead ribbons instead of flat lead foil have been 
used in some plants, but the advantage obtained 
by this change is chiefly a reduction in the size 
of the precipitation box, while as the grade of 
the lead bullion is decreased the balance of 
advantage does not appear to be very great. 

А far more important and fundamental im- 
provement than those already named is the 
invention of the Andreoli anode of lead peroxide, 
which is prepared in the following manner as 
described by the inventor.* The lead plates 


* = Electro-deposition and Recovery of Gold." 
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are first immersed in a solution of plumbate of 
soda, in which a coating of peroxide of lead is 
formed upon them. They are then taken out, 
washed, and placed in a strong cyanide solution 
in which a strong current hardens the coating 
and gives it a crystalline appearance. The 
object of the inventor is to obtain a practically 
insoluble anode, and thereby to avoid the 
production of iron oxides, Prussian blue, and 
other more or less insoluble products which 
result from the use of iron anodes, and which 
accumulate and form a sludgy deposit in the 
bottom of the precipitation boxes. Of course, if 
the whole of the gold thrown out of solution 
by the current adhered to the lead foil the 
presence of this sludge would be a matter of 
very minor importance, but a fairly large per- 
centage of the gold is thrown down and mixed 
with the sludge in the Siemens-Halske boxes, 
and the sludge therefore has to be collected and 
the gold extracted from it. The advantages 
offered by the peroxide of lead anode are, 
therefore, twofold—namely, the saving of the 


. cost of iron consumed in the original method, 


and the avoidance of by-products containing part 
of the precipitated gold. Although by-products 
are generally unavoidable to some degree in all 
metallurgical operations, they are distinctly 
disadvantageous in gold extraction, and every 
effort which is made to reduce them, either in 
number or quantity, is worthy of the greatest 
consideration. At present these anodes have 
not been long or largely employed, and it is 
possible, of course, that with extended use they 
may show defects which will lessen or counter- 
balance the advantages above-mentioned, but 
this is a matter which time and further 
experience alone can show. At present, how- 
ever, the Andreoli anode appears to be a distinct 
step in advance of the earlier methods of elec- 
trical precipitation. 


PRECIPITATION BY ZINC LEAD COUPLE. 


It is well-known that the efficiency of precipi- 
tation by zinc shavings decreases with the 
strength of the cyanide solutions, and for very 
weak solutions under 0°02 per cent. it is practi- 
cally inadmissible. For some time, therefore, 
electrical methods alone were used on the Rand 
goldfields in connection with the extremely 
dilute solutions employed in the treatment of 
slime until the introduction of the zinc lead 
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couple. This method is founded upon the 
following electro-chemical considerations. It is 
well known that if two metals are immersed in 
a liquid in which one of them is more readily 
soluble than the other, the former is electro- 
positive to the latter, and that if the two metals 
are placed in contact or otherwise electrically 
connected a current of electricity will pass trom 
the former through the liquid to the latter. If, 
therefore, a mixture of shavings of two metals 


be placed in a cyanide solution containing gold, 


all the requisite conditions for precipitation are 
complied with, provided, of course, that the 
particular fnetals selected are competent to set 
up a sufficiently large electromotive force to 
effect the decomposition of the gold compounds. 
The specially favourable conditions produced 
in this way are a very large electrode surface 
and a very small liquid resistance. In the pre- 
sent practice, however, the couple is not formed 
in the manner above suggested by mixing the 
shavings of the two metals together, but by 
precipitating lead in a metallic form on the zinc 
in the following manner: The zinc is dipped 
for a few moments in a solution of lead acetate, 
whereby the lead is thrown down on the surface 
of the zinc, and thus a more perfect electrical 
contact is obtained between the two metals than 
in the case of the mixed shavings. The action 
of the couple may be described in the following 
way: The zinc being electro-positive to the 
lead it will dissolve in the cyanide solution, and 
the gold will be deposited on the lead. It is 
quite conceivable that after a time the whole of 
the lead surface may become coated with gold ; 
but if so this will not cause the precipitation to 
cease, because zinc is also electro-positive to gold 
and the action will be continued by thezinc gold 
couple. It is clear, therefore, that except on the 
ground of expense a zinc gold couple could be 
used in the first place. This leads to the conclu- 
sion that the ordinary zinc process only fails with 
weak solutions because it cannot commence to 
coat itself with gold, but that if the zinc shavings 
are used for a little while with strong solutions, 
they will then be capable of dealing with dilute 
ones. So that in works treating both sand and 
slimes the boxes could be used alternately for 
strong and weak solutions, and the necessity for 
the zinc lead couple thereby obviated. The 
principal practical objection to the use of lead 
and zinc together is that no very satisfactory 


Page’s Magazine. 


method of dealing with the resulting precipitates 
has yet been devised. Many other couples may 
be imagined, but owing to the complex nature 
of cyanide solutions, after continued use, and to 
the fact that the relative positions of metals in 
the electro-chemical series are different with 
different solutions, it is not easy to predict the 
action of any particular couple in the presence 
of any particular impurity in the solution. In 
some cases where cupriferous ores have been 
treated, the presence of copper on the zinc has 
apparently assisted the precipitation of the 
gold. It may also be expected that a zinc 
silver couple would operate effectively, and 
possibly zinc carbon could be employed with 
advantage. 


CHARCOAL PRECIPITATION. 


In the colony of Victoria, in Australia, 
another method of precipitation by means 
of wood charcoal has been worked out and 
practically applied in treatment works on a 
fairly large scale. Theoretically it might be 


. expected, as carbon is electro-negative to gold 


in cyanide solutions of working strength, that it 
would not act as a precipitant. The fact that it 
does so in practice is generally explained by 
the supposition that hydrogen and other gases 
in the pores of the charcoal really bring about 
the deposition of the gold. "This view is sup- 
ported by the fact that after a time the charcoal 
ceases to precipitate any more gold, and that its 
activity can be restored more than once bv 
reheating it. The charcoal employed is made 
from local timber; it is crushed between rollers, 
and sized by sieving to get rid of the fine stuff 
in order to improve the percolation. It is 
placed in a number of tubs about 2 ft. in 
diameter, and of somewhat greater depth, which 
may be conveniently obtained by cutting small 
barrels in half. Each tub is provided with an 
earthenware pipe placed upright in the centre 
of it, and in some cases with a false bottom. 
Tub and pipe are alike filled with selected 
charcoal, and the tubs are arranged in parallel 
rows on an inclined floor, so that each succes- 
sive row is some 3 in. lower than the preceding 
one. The cyanide solution from which the 
gold is to be precipitated is distributed be- 
tween the tubs in the uppermost row, and is 
delivered to the central pipes. In each tub 
the liquor passes down through the charcoal 
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in the pipe,and upwards through that in the 
tub outside the pipe, whence it passes by a 
launder to the next lower tub and so to the last 
row, whence it returns to the storage tanks. 
When the activity of the charcoal is exhausted 
in the upper tubs these are removed, the second 
row, is moved up into their place, and each 
succeeding row is moved one stage higher. 
When the gold-bearing charcoal has been taken 
from the tubs which stood originally in the first 
row these are filled with fresh charcoal and 
placed in the lowest position, Thus it will be 
seen that a large amount of labour is spent in 
moving the tubs from one position to another. 
But this is not the only objection to the process, 
the main feature being that only a very small 
quantity of gold is deposited upon a very large 
amount of charcoal. The figures, according to 
J. Т. Lowles,* are at the South German mine 
about 700 025. of gold to 10,000 Ibs. of charcoal, 
or to goo lbs. of ash from the burnt charcoal. A 
special furnace has been introduced and 
patented in Australia for charcoal burning, 
which has а conical iron combustion chamber 
with a feed door at the top through which the 
charcoal is supplied, and a small grate at the 
bottom in which a fire is lighted to start the 
combustion. The special feature of this 
apparatus is that the smoke flue from the 
combustion chamber bends down into water 
in an adjacent chamber, which has also 
an outlet flue above the water level. A steam 
ejector in the outlet flue provides for the neces- 
sary draught, and all the products of combus- 
tion are caused to pass through the water on 
their way to the outer air with a view to the 
condensation or collection of any vaporised or 
tinely divided gold that might otherwise escape. 
This facilitates the handling of the large 
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quantity of charcoal, but so far as may be judged 
from observation only, without actually working 
the process, it does not seem likely that this 
method of precipitation will be adopted in other 
countries, or that its use will be largely extended 
in Victoria. 


CONCLUSION. 

The above description cannot claim to be ex- 
haustive, because certain processes have been 
omitted, either because they have not altered 
materially since their first introduction—such, 
for instance, as the bromo-cyanide process used 
in some mines in Western Australia—and others 
because they are still in the experimental stage, 
such as the methods of precipitation by soluble 
salts of copper. 

But it includes all the more important ad- 
vances which have been made during the last 
few years, and exhibits as far as possible within 
reasonable limits of space the present condition 
of the science and art of the cyanide process. 

The obvious moral to be drawn from it is 

that there is no one method which can be said 
to be absolutely better than all the others, for 
nearly every one is specially suitable for some 
particular class of material. Consequently the 
hrst, and perhaps the most important, problem 
connected with cyaniding at the present day is 
to determine in each case by careful study of 
the ore and local conditions which is the most 
appropriate method to adopt. Having settled 
this, the next most important point is to design 
the plant with the greatest possible simplicity 
compatible with the treatment to be carried on. 
The vats should be few in number, and arranged 
usually in straight lines, the pipe connections 
placed in visible positions, and the cocks so that 
they are readily accessible. In fact, this matter 
may be summed up by saying that the plants 
should always be designed from the point of 
view of the man who has to work in them. 
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MAIN QENERATORS. 
"X7. HERE are four 2,500- 

Xj kilowatt three-phase 
generators, with 40 
poles, giving 25 cycles 
at 6,500 volts when 
running аі 75 revolu- 
tions per minute. The 


armature is stationary, 
and the cast steel 
frame is arranged 


for moving sideways 
along the shaft. The 
armature core is built up of sheet-iron punchings, 
with rectangular slots in their inner circumference, 
Ventilating spaces are left in the core to allow a free 
circulation of air through the core and around the 
windings. The armature winding consists of separate 
coils, formed and insulated before assembling ; star 
connected, with two circuits per phase. There 
аге 120 coils, each coil having eighteen turns. 
The conductor consists of pressed cable, ‘485 in. by 
'275 in. triple cotton covered. The coils are held 
in the slots by wooden wedges, and are protected 
trom mechanical injury by a cast-iron shield fastened 
to the frame, which shield also encloses and protects 
the connections from coil to coil. The pole pieces 
of the revolving field are built up of sheet iron of 
high permeability, securely fastened to the steel 
ring of the revolving field. The winding consists of 
fortv coils, connected in series, and designed for 
an excitation current at 1oo volts pressure. Each 
coil has forty-three turns of copper strip, '17 in. by 
1$ in, wound on edge. The normal excitation of 
the field, with full non-inductive load, requires 
approximately 230 ampéres, the excitation current 
being supplicd at a potential of 100 volts. The 
maximum rise in temperature after a twelve hours' 
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run is 30 deg. Cent. in any part of the generator, 
and the machine is capable of carrying 25 per cent. 
overload for two hours, or 50 per cent. overload for 
fifteen minutes, without injury. These generators 
were supplied by the British Thomson-Houston 
Company. 

AUXILIARY GENERATORS. 


The direct current auxiliary generators comprise 
four 10-pole direct-coupled continuous current 
generators, giving 600 kilowatts at 9o revolutions per 
minute, at a pressure of 500 to 600 volts. These 
generators can operate as saunt machines at 500 volts 
no load and full load, and as compound machines at 
500 volts no load, and боо volts full load, and are 
mounted directly upon the engine shaft. The fields 
are circular, and of cast iron, with ten inwardly pro- 
jecting removable poles of high grade cast steel. The 
field coils are wound separately on malleable iron 
spools, insulated with veneer board and oiled cotton. 
The armature is of the iron-clad slotted core type, 
with the winding of copper bars laid in slots, and 
insulated from the armature core by means of alter- 
nate layers of oiled linen and paper. The punchings 
are keyed in the cast-iron spider so that no 
bolts pass through the core. The end con- 
nections are of the barrel type, and are sup- 
ported by, and bound down upon, exten- 
sions of the armature spider, which construction 
minimiscs the liability of damage from dust and oil. 
The commutator is supported on an extension of the 
armature spider and is integral with the armature, 
The bars are of hard drawn copper, and insulated from 
each other and the spider by means of sheet mica, 
After twenty-four hours’ run at rated load, the 
temperature of armature and field. coils, as measured 
by thermometer, is specified not more than зо deg 
Cent, and the commutator not more than 45 deg, 
Cent. above the surrounding atmosphere, the latter 
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being not more than 25 deg. Cent. The machine 
will carry an overload of 25 per cent. for one hour 
without movement of the brushes and appreciable 
sparking, and 50 per cent. overload temporarily 
without flashing over or injurious sparking. 

The six exciters are 6-pole machines, capable of 
generating 50 kilowatts each at 100 volts. They run 
at 300 revolutions per minute. The field yoke is of 
cast iron, circular in shape, with six inwardly 


projecting poles of the highest grade cast 
steel, which are removable. Тһе fields аге 
shunt wound for a pressure of 100 volts no 


load and full load. The armature is of the ironclad 
or slotted core type, with ample ventilating ducts. 
The laminations are keyed to the cast-iron spider, 
and no bolts pass through the core. The winding 
is of the barrel type, and consists of copper bars 
laid in slots and thoroughly insulated from the core 
and from each other. The end connections are 
supported by an extension of the armature spider. 
The commutator is also supported by an extension 
from the armature spider. The commutator bars 
are of hard drawn copper insulated with best mica. 
After twenty-four hours' run at rated load the rise of 
temperature of the armature or field coils, as 
measured by thermometer, is not more than 30 deg. 
Cent., and of the commutator 45 deg. Cent. above 
the surrounding air, the latter being not more than 
25 deg. Cent. The machines will carry an overload 
of 25 per cent. for one hour without movement of the 
brushes and without appreciable sparking, or 50 per 
cent. overload temporarily without flashing over or 
injurious sparking. The main generators, the 
auxiliary generators, and the exciters were all sup- 
plied by the British Thomson-Houston Company. 


SWITCHBOARDS. 


The whole of the switchboard work was done by 
the British Westinghouse Company. The four main 
generators are connected in parallel on to three 
high tension bus bars, each bar having a sectional 
area of 0'44 square inch. From these bus bars run 
twenty three-core high-tension feeders to five sub- 
stations, four feeders going to each sub-station. The 
siX exciter generators are arranged in parallel on the 
exciter bus bars, which measure 3 in. by $ in. in 
section, and to these are connected the lighting bus 
bars, which have a sectional area of 1 square inch, 
The connections for the auxiliary generators are 
similar to those for the main generators, except that, 
as they generate continuous current, only two bus 
bars, measuring 3 in. by 1 in., are necessary; these 
generators are self-exciting. АП the switch panels 
are constructed of polished marble, 2 in. thick. This 
material is capable of withstanding a pressure of 
5,000 volts for thirty minutes. These marble panels 
have a total area of over 1,500 square feet. The 
main switchboard consists of four generator panels, 
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four interconnecting panels, six exciter panels, and 
twenty feeder panels, the connections being so 
arranged that the generating sets may be either run 
on independent circuits or in parallel. Each of the 
main generators has a separate panel, which con- 
tains: One triple-pole high-tension switch for 


` 250 amperes at 6,500 volts; three ammeters, having 


a range of o to yoo amperes, 25 cycles, one for each 
phase; three ammeter transformers for 23 cycles ; 
one voltmeter, range o to 7,500 volts, 25 cycles; two 
voltmeter transformers, ratio 6,500 to 110 volts, 25 
cycles ; one circuit breaker ; two single-phase indi- 
cating wattmeters; one three-phase integrating 
wattmeter; one four-point potential receptacle; one 
field ammeter, o to 700 amperes; one double-pole 
double-throw field switch, with discharge resistance 
and lamp; one field rheostat ; pilot lamps. The 
field bus bars have a section of 2} in. by 1 in., and 
two pairs of bars are provided, either of which can 
be used for exciting, and the other for station 
lighting. 

Between the main generator panels are located 
the interconnecting panels, each provided with a 
triple-pole switch for 250 amperes and 6,500 volts. 
These panels enable the generators to be run on 
separate circuits, or in parallel, as desired. "The six 
exciter panels and the exciter voltmeter panel are 
located between the generator and interconnecting 
panels. 

The exciter voltmeter panel contains the exciter 
bus bar and generator voltmeters (the former pro- 
vided with a double-pole double-throw switch) and 
a main double-pole double-throw lighting switch to 
enable the station lighting to be supplied from either 
set of 100-volt bus bars. The high-tension feeder 
panels are located in a separate room, in rear of the 
generator board, and at the same level. There are 
twenty panels, arranged in five groups of four panels, 
each panel controlling one three-core feeder, and 
each group supplying one sub-station. The panels 
of each group are in two pairs, back to back, and 
each group is supplied by a set of three branch bus 
bars, connected to a separate section of the main 
bus bars, which can be isolated from the adjacent 
sections by means of the interconnecting switches 
mentioned above. Each feeder panel is equipped 
with a triple-pole switch capable of opening 150 
amperes at 6,500 volts, an automatic delayed action, 
overload circuit-breaking device, three transformer- 
type ammeters, graduated o to 200 amperes, and pilot 
lamps. The auxiliary switchboard controlling the 
auxiliary generators, night load feeders, boosters and 
station power and lighting circuits, is located on the 
engine-room floor under the main switchboard 
gallery. There are four feeder panels for the night 
load feeders, all similar, each containing three 
automatic maximum circuit breakers, three ammeters, 
and three single-pole double-tbrow switches. Twelve 
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feeders, three from cach pancl, run from this board 
to various depots in this system. There are three 
station-power panels, each provided with six circuit 
breakers controlling six power circuits. The station 
lighting panel is supplied from the roo-volt bus bars 
above mentioned ; it contains twenty so-ampeére 
single-pole switches and ten fuses. Upon each of 
the high-tension feeders going out from the main 
station there is mounted a triple-pole switch for 
130 amperes at 6,500 volts, while the current in each 
phase is measured by an ammeter having a range of 
200 amperes. These instruments are also proyided 
with transformers, 


SUB-STATIONS. 


There are five sub-stations, situated at good points 
of distribution, the whole equipment of which is by 
the British Westinghouse Electric Company. A 
description of the one at Whitevale will suffice. 
In this sub-station are five units, each consisting 
of three transformers and one rotary converter. 
Each set of three transformers is completely 
isolated from the rest of the plant by means of a 
brick chamber, in which it is set ; and each trans- 
former has a capacity of 200 k.w., and transforms the 
6,500-volt current from the main generating station 
to 310, 330, or 350 volts on the secondary side, as 
desired. There is one rotary converter to three 
transformers of 500 k.w. capacity, arranged to over- 
compound from 500 volts at no load to 550 volts at 
full load. They are of the six-pole type, and run at 


500 r.p.m., and 25 cycles per second. The efficiency · 


of the transformers is 974 per cent. at full load and 
97 per cent. at half-load, and the rotary converters 
have an efficiency of 95 per cent. at full load, 94 per 
cent. at three-quarter load, and 924 per cent. at half- 
load. A three-phase induction motor is rigidly con- 
nected on the shaft of each rotary converter, and 
there is also a continuous current booster on the 
other end of the shaft for the minimising of the fall 
of potential of the return or negative current owing 
to the resistance of the rails. 

The switchboards of the sub-station are situated 
on opposite sides of the room, the high tension on 
the one side and the continuous current and feeder 
panels on the other. The high-tension current 
passes through the automatic minimum cut-out 
switches to the high tension board, through the 
transformer switches to three horizontal bars above 
the transformers, from which it passes to the trans- 
formers. From the transformers the current, which 
is now three-phase but of low tension, is led back to 
the alternating board, from whence it is taken in 
ducts to the rotary converter. From the rotariesthe 
direct current is taken in ducts to the low-tension 
switchboard, from which, by a series of bus bars and 
switches, it is distributed to the various feeding points 
on the overhead trolley system. 
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TRANSFORMERS. 

The transformers are the “O.D.” type, supplied 
by the British Westinghouse Company. The coils 
are wound in sections of several layers, but with 
few turns per layer. They are placed side bv 
side on the core, and the erds of the coil 
sections are- spread. The difference in potential 
between adjacent turns is thus reduced to a small 
value, and a large cooling surface is obtained. The 
secondary coils are wound with a square section 
conductor in a manner which avoids the crossing of 
the coils at the end of each laver. By the use of 
square wire the effective conductor section can be 
increased by about 30 per cent. over that possible 
with round wire. The primary coil terminals are 
carried on a porcelain block fixed just below the 
cast-iron lid of the transformer case. The secondary 
coils have no terminals, properly speaking, the mains 
being soldered direct to the coil ends. The cases 
enclosing the transformers are of corrugated sheet 
iron with cast-iron lids and bases, the corrugated 
iron giving a large external cooling surface. 


THE TRACK. 

The Tramway System is divided into five 
independent areas, which by means of inter-connect- 
ing cables can be connected at will. The work of 
supplying and laying the conduit and cables was done 
by the National Conduit and Cable Company. The 
cables are insulated with paper and protected by 
lead 3-16th of an inch thick, and they vary in size from 
‘1 Square inch to ‘8 square inch in section. The con- 
duits are chiefly laid between the tracks, and are 
provided with manholes at a maximum distance of 
500 ft., varying in size according to the number of 
ducts, the four sizes in use being 4 ft. by 4 ft., 6 ft. 
by 6 ft., 8 ft. by 8 ft., and то ft. by то ft., and all 
being 6 ft. 6 in. deep. There are more than three 
million feet of duct, equal about to 568 miles, the 
number of the ducts varying from six to fifty. In 
these ducts are laid the feeders, and these vary in 
number according to the position of the sub-station, 
but from six to twelve feeders are generally used. 
To prevent any possible blocking of the lines 
by accidents on any section, the overhead wires 
are all divided into sections. Return feeders are 
used in addition to the return by the rails, which 
help materially to reduce the drop of potential in the 
tracks. The feeder cables all terminate in feeder 
pillars of cast iron, situated at the edge of the foot 
pavement, which contain switches, by which the 
current is distributed to the various sections. The 
head office, the generating station, the sub-stations, 
depots, and street telephone stations, etc., are all 
connected by telephone. 

The rails throughout are laid toa gauge of 4 ft. 7? in: 
on a bed of Portland cement concrete, 6 in. in depth, 
and extending to 18 in. beyond the outer rails. The 
dimensions of the straight track rail are: Length. 
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60 ft.; depth, 7 in.; width of base, 7 in.; width of head, 
2in.; width of groove, 11 in.; width of lip, iin.; over- 
all width, 35 in. ; and weigh тоо lbs. per vard. The 
rails are joined by steel fish-plates weighing 74 lbs. 
per pair, and measuring 31 in. in length, and secured 
in place by eight 1 in. bolts, and are tied to gauge, 
at intervals of 5 ft., by steel tie-bars, 2 in. by 2 in. in 
section. The rails were supplied by the Leeds Steel 
Works, Leeds, and by Bolckow, Vaughan and 
Company, Middlesbrough-on-Tees. The whole ot 
the track and 18 in. beyond the outer rails is paved 
with granite setts, thoroughly grouted with bitumen 
and granite chips. Chilled cast-iron paving blocks 
are laid on each side of the rail, alternately with the 
granite setts, to lessen the wear and tear of the 
paving next the rails. At each joint there are two 
long No. oooo B. and S. solid copper bonds, with 
Daniels’ terminals through the web of the rail 
extending over the fish-plates, and two No. oooo 
B. and S. flexible bonds with Daniels' terminals in 
the sole of the rail, and, in addition, the rails are cross- 
bonded at stated intervals. | 

The trolley wires, which are No. оо В. апа S. 
gauge, are supported by means of span wires, except 
where the centre-pole construction has been adopted. 
The trolley wire, with a breaking strain of over 
5,000 lbs., is placed at a height of 20 ft. 6 іп. from the 
level of the rails. The guard wire is of No. 7 S.W.G. 
galvanised steel. The span wire is of seven-strand 
steel, the trolley wire span being of seven No. 12 
S. W.G. wire, with a breaking strain of 4,000 lbs., and 
the guard wire span of No. 14 S.W.G. wire, with a 
breaking strain of 2,000 lbs. The feeder pillar is of 
cast-iron, and is placed on the edge of the pavement. 
The height of the box from the ground level is 
3 ft. 91 in,, and it contains a complete equipment of 
switches, etc., for cutting out any section of the over- 
head circuits or any of the connecting feeders. 
There are, besides, small section boxes on the base of 
the poles opposite the section insulators, each box 
containing a single quick-break switch for 200 lamps. 


THE CARS. 


The car shops of the Corporation are situated at 
Coplawhill, on the south side of the Clyde, occupy- 
ing a total area of about 28,000 square yards. The 
workshopsare fully equipped with the most approved 
machine tools for making and repairing cars, etc. 
The number of men employed in the works is at 
present about yoo. Some car bodies were purchased 
from the Gloucester Carriage and Waggon Companv 
of Gloucester, but all the bodies have been equipped 
with their electrical fittings at Coplawhill. All the 
cars are of the double-deck type, except a few which 
were built originally as an experiment for the 
Springburn route. The length of the car body is 
17 ft., with a seating capacity for twenty-five inside 
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and thirty on the top. The bottom frame is made of 
teak and the side pillars of English ash or teak. Each - 
car is fitted with fourteen lamps, six being inside. 
The trucks have been supplied by the J. G. Brill 
Company, of Philadelphia. The length of the wheel 
base is 6 ft., and of the spring base r4 ft. 6 in., and 
the extreme length of the top plate 15 ft. 7 in. The 
wheels, manufactured by Miller and Company, 
Edinburgh, are of the best chilled iron, with a 
diameter of 30 in. over the tread; each wheel 
weighs зоо lbs. The electrical equipment of the car 
is, for the most part, of the Westinghouse type, and 
consists of two motors wound for 500 volts, two 
series-parallel controllers, resistances, fuse block, 
main motor, current switch, automatic motor switch 
and lightning arrester. Each motor is capable of 
exerting 1,600 lbs. horizontal effort at a speed of 
71 miles per hour. 


FINANCE 


The cost of the track and of equipment for horse 
haulage when the Corporation began operations in 
1894 was £349,400, plus £39,000 for Parliamentary 
and other incidental and intermediate expenses. 
The Central Power Station cost £500,000, and at 
present operates about 100 miles of single track, 
which will soon be increased. It is calculated 
for a service of боо cars, and the present 
service is between доо and зоо. At the date of 
the last balance, 31st May, Igor, the amount at 
debit of capital was £1,793,934, off which £29,759 
was written from revenue. That was the last year 
for horse haulage, so that the figures of revenue and 
expenditure give no clue to the results under electric 
traction, except that in the tramway year 1900-I9OI, 
on the portion of the system under electric traction, 
the working expenses were 45:29 per cent., and on 
that under horse traction 82:05 per cent., of the gross 
receipts. The average working expenses per car- 
mile were 6°62d. and 9'44d. respectively. The total 
nuniber of passengers carried last усаг was 
110,491,133, and the system is worked on halfpenny 
half-mile stages, with through runs of three half- 
mile stages for a penny. 


CONCLUSION. 


The Main Generating Station has been criticised 
as being too powerfully equipped. It is true that 
only two out of the four main engines have been 
as yet needed, but the system is steadily extending, 
and in the meantime arrangements have been made 
to utilise the surplus power in the supply of current 
to the Electric Lighting Department of the Cor- 
poration. A market is thus provided for the surplus 
energy until it is needed for the tramways. The 
further financial aspects of the installation, however, 
do not come within the scope of the present article. 
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THE WEST AUSTRALIAN GOLD 
INDUSTRY. 


QOME important facts relative to the progress 
and resources of Western Australia, and 
incidentally covering the progress of the gold 
industry, were laid before the Colonial Section 
of the Society of Arts recently by the Hon. H. 
W. Venn. А member of the Legislative Council 
from 1880, Mr. Venn was a Commissioner of 
Public Works in the first representative Govern- 
ment formed in Western Australia, and has since 
been the representative of that Colony at the 
Exhibitions of Paris and Glasgow. He is, 
therefore, especially well qualified to gauge 
the progress made by Western Australia. Sta. 
tistics were quoted showing that during ten 
years the total trade of the Colony increased 
from £1,579,519 to £ 10,201,971, more than a 
six-fold increase, and proportionately far in 
excess of the increase of population. This 
increase is not surprising when considered in 
conjunction with the gold returns :— 


Ycar. Quantity. Value. 
025. £ 

INS6 302 1,148 
1887 4,873 18,517 
1888 3,493 13,273 
1880 15,493 55,874 
1890 22,800 86,003 
1891 30,311 115,182 
1892 59,548 220,282 
1893 110,801 421,386 
1804 207,131 757,098 
1895 231,513 e. 870,740 
1896 281,263 ... I,008,807 
1897 674.004 «2,504,977 
1898 1,050,184 ... 3,990,699 
1899 1,043,577 06,240,733 
1900 1,580,950 . 6,007,610 


Last year the total export of the precious metal was 
1,879,390 ozs., value £7,235,653.. 

During the fifteen vears ensuing from 1886 the total 
exports were 7,797,021 ozs., value 429,722,651. 

It is a big jump in sixteen years from £1,148 to 
£29,722,651. This, then, is the magic wand which 
started into activity the progress of the colony between 
the years named ; but it should not for a moment beinferred 
that, because gold has done, and is still doing, much for 
Western Australia, it is its sole resource, because steady 
progress in other industries has been made. Our export 
of wool up to the end of 1901 was 47,406,036; timber, 
£3,403,074 ; mother-of-pearl shells, 42,236,375 ; sandal- 
wood, £1,276,660 ; copper, £208,579 ; and tin, £194,231. 
These figures are in themselves “letters of gold," and, when 
viewed from the incidence of a sparsely settled country, 
should bring a glow of satisfaction to the British- 
speaking people, because no such results, in proportion 
to population, have been produced by any other people 
of the world. Therc is no mistaking their import, no 
mistaking the intluence they should exercise on the 
minds of the hundreds of thousands of our race desirous 
of a wider sphere for their energies than can be found in 
the Old Country. 


AN ENORMOUS GOLD-BEARING BELT. 


If these figures mean anything, it is that a country 
which enables a handful of people to send away 
£8,000,000 of gold annually, and to receive a revenue of 
over £3,000,000, must be a great one, and must have 
enormous crude resources to enable them to do it, and 
this is so. In latitude 15 deg. in the North, the locality 
of “ Halls Creek," better known as the Kimberley Gold- 
helds, right through the territorv, there is one continuous 
gold-bearing belt, down to latitude 35 deg. in the South, 
the locality of the Phillips River Goldfield. There is thus 
a belt of 1,800 miles of gold-bearing country, certainly 
the most extensive gold-bearing belt the world has ever 
known. With this one fact before you, I may well ask, 
What are the possibilities of the State of Western 
Australia ? The mere fringe of this belt has only vet 
been touched. What can be expected froma population, 
all told, of less than 200.000, probably nearly two-thirds 
of whom are engaged in occupations other than gold- 
finding ? 
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A COMPARISON. 


When we think of the enormous areas yet to be 
examined, as compared with those areas at present 
slightly mined and prospected, one feels it impossible 
to say what the future of Western Australia will be 
as mines and population increase. It may be here 
interesting to quote the authority of Mr. E. W. Hine, 
published in the Western Australian. Handbook for the 
Paris Exhibition, as it is a comparison between the Rand 
of South Africa and the goldnhelds of Western Australia :— 

“Tt may safely be said that in point of area, of pro- 
gress, апа of production the Western Australian. gold- 
fields are practically without parallel in the history of 
mining. On manv occasions the records of the Rand, 
the ficld which in some respects most closely approaches 
Western Australia, have teen held to be unequalled ; 
but output for output, and period for period, of the 
operations, the official figures award the palm to the 
Cinderella of the Australian Colonies.” 

For the purpose of my paper I take what may be called 
the corresponding years of mining development in both 
countries, although the dates differ. The Rand was the 
earlier of the two. In other respects the rate of progress 
shows that Western Australia was the greater. 

The following table, in the case of the Witwatersrand, 
prepared from the chronicles of the Chamber of Mines, 
in the case of this country from the data collected 


bv the Customs Department, shows the gold vield 
of the respective. countries for six years. Though 
set in parallel columns, the  hgures it will be 


observed are not for parallel periods. The starting 
point. however, is pretty nearly equivalent. The unique 
“banket” deposits of the Rand were found in 1885; in 
INNÓ the big rush set in, and 1887 was the year of ex- 
citement and activity. It is from the latter year that the 
hrst records of the Witwatersrand Chamber of Mines 
date. In Western Australia, towards the close of 1892, 
Bayley and Ford unearthed a mass of yellow metal at 
Coolgardie, which disclosed the existence of the gold- 
ficld, and gave the first great impetus to prospecting in 
the colony. In 1893 came the rush ; in 1894 the eastern 
fields were detached from Yilgarn, and declared a sepa- 
rate gold district. So that the periods in the lives of the 
two countries, set in opposition, as nearlv as possible 
correspond :— 


Rand. Western Australia. 
025. OZS. 

INST. eee 23.149 INQ,........ . 207,131 
ІА... 207,000 1895... ..... 231,572 
INNO. 369,557 IROO......... 281,263 
1890......... 494,817 1897... 674,087 
INOL......... 729,238 IN9S......... 1,050,183 
18920... 1,208,928 IROO......... 1,043,876 

OTHER MINERAL RESOURCES. 


If Western Australia had nothing whatever beyond her 
gold to excite recognition from the British investor, she is 
an important State. But she is conspicuous in other 
minerals : in copper, tin, lead, iron, and coal—vast re- 
sources of wealth in the active business of the world. 
Large deposits of copper are found on the north- 
wes coast in the Pilbarra Goldticlds, in the south 
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at Northampton, again at Murrin Murrin—in the north 
Coolyvardie Goldtields—and if the British investor has not 
vet realised the importance and value of these deposits, 
it arises from the fact that for the time being the glamour 
of gold investment has overshadowed all others. 


COAL DEVELOPMENTS. 


Itisin the near future that Western Australia will be 
famous for her export of inetals and minerals, but there 
is none that will be more conspicuous than the coal 
deposits of the State—for we have in them the basis of 
nearly every industry—coal in juxtaposition with lime- 
stone and iron ; and, curiously enough, until the State 
Was actually seized of the fact that it had gold in large 
quantities, it did not know that a large area of coal was 
Iving undisturbed at its feet, near a good port (Bunbury). 
In tact, fortune smiled on Western Australia all round. 
The hidden treasures of the earth seemed revealed about 
the same time, for active mining for coal has only taken 
place during the last few years, пог can I say that up to 
the present moment have the deposits been more than 
partly prospected. Developments are, however, taking 
place daily, monev is being invested, and active opera- 
tions are converting a wilderness at the Collie into a 
bustling coal country. 

Already there is almost an exclusive use of local coal 
in the colony, while less than ten years ago it was 
practically unknown. 

The change this industry is making, situated as it is in 
the most fertile district of the colony, is immense. 
Before many years elapse the port of Bunbury will be 
the Newcastle of Western Australia, and, when necessity 
апа circumstances demand, the Goverment will doubtless 
provide the money for a coal shipping harbour. 


NEW SOUTHAMPTON 
DOCK. 


VISIT OF THE SOCIETY OF ENGINEERS. 

A VERY interesting visit was made by the 

Members and Associates of the Society 
of Engineers on Wednesday, July 16th, 1902, to 
the works of the new Graving Dock and the 
widening of the Old Extension Quay, at South- 
ampton. А visit was afterwards paid to the 
Southampton Corporation Waterworks at Otter- 
bourne. 


THE NEW GRAVING DOCK. 


GRAVING 


The graving dock now being constructed for the 
London and South-Western Railway Company at South- 
ampton will be the largest of six dry docks belonging to 
the company, all of which are in constant use. About 
eight years ago a somewhat smaller dock (but at that 
time the largest in the world) was opened by His 
Majesty the King (then Prince of Wales). Since that 
time the size and number of vessels frequenting the port 
of Southampton have been steadily increasing, and it has 
become necessary to. provide more dry dock accommo- 
dation for vessels of the largest class. Accordingly, 
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towards the end of 1890, the Directors of the Railway 
Company instructed their Consulting Engineer, Mr. W. 
К. Galbraith, M.Inst.C.E., to prepare designs for the 
present work, the contract for which was let to Messrs. 
John Aird and Co. early in ТОО]. 

The dock will be approached by vessels directly from 
the estuary of the River Test, which forms one boundary 
of the dock estate. The river channel is being deepened 
bv dredging to form an ample approach to it. The dock 
itself will be 860 ft. long (clear inside gates), with pro- 
vision for extension if necessary ; 90 ft. wide at entrance, 
with the same bottom width inside ; апа 125 ft. wide at 
cope level. The whole depth from cope to floor will be 
43 ft., giving a depth of water over the keel blocks ot 
from 29 ft. 6 in. пеар tides to 33 ft. spring tides at high 
water. It is built almost entirely of Portland cement 
concrete, the floor, altars, and walls being faced with 
this material. The bulk of it is made in the proportion 
of 8 to 1, the facing to walls and floor, together with the 
culvert linings, being somewhat stronger, generally 4 
to I. A skin of 4 to 1 concrete is also laid on the under- 
side of the floor, and carried up the back of the walls, so 
as to prevent any water which may accumulate there 
from soaking through the more porous concrete into the 
dock. This 4 to І concrete is made with special care, 
the large stones in the gravel being reduced in a crusher. 
A mass of 5 to I concrete is built in at the skewback, 
where the walls and floor meet, to resist the heavy crush- 
ing stress at that point. 

The altars, seven in number, are all grouped near the 
top. They are 2ft. біп. wide and опу 2ft. gin. high, 
and thus very safe and convenient to work on. Access 
to the floor is given by eight tlights of steps, and four 
slides for timbers are provided. 

The entrance gates, which will have a span of 90 ft. and 
a rise of 16 ft. 9 in., will be of stcel, and will be worked 
by direct-acting hvdraulic rams. The hollow quoius and 
cill quoins will be of granite from the Shap Quarries in 
Westmorland. The steps and timber slides will also be 
faced with this stone. 

For emptying the dock the water will fall into large 
pits near the entrance. From these three large culverts 
will lead it to the pump wells, placed at some little 
distance behind the eastern wall, and ata depth of ro ft. 
below the dock Hoor. Over these the pump house will 
be built, and will contain two 48 in. centrifugal pumps, 
capable of emptving the 85,000 tons of water in the dock 
in a little over two hours. Space will be provided for a 
third pump in case the dock should be lengthened. The 
boiler house will be built alongside the pump house. 

The site of the dock originally formed part of the 
extensive mudlands on the River Test shore, which were 
covered by every high tide. Toreclaim the site a bank was 
tipped round it with chalk taken from the Railway Com- 
panv'scutting at Micheldever. While tipping this bank a 
dredger was at work within removing the top mud, which 
was very soft and foul. The sea-face of the reclaiming 
bank was pitched with stone to preserve it from storms, 
and covered with clay to render it water-tight. The 
latter process was a very troublesome one, owing to the 
ditliculty of finding suitable clay. A supporting toe of 
3in. sheet piling was provided in places where necessary. 
As soon as the bank was sufficiently sealed to keep out 
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the tidal water the enclosure was dried out with a gin. 
centrifugal pump and engine, crected just. inside the 
bank. 

Meanwhile, a I in 12 incline road, with a winding 
engine, had been built at the bow end of the dock, and as 
soon as the site was dried, excavation by hand gangs, by 
steam crane, and by steam navvy was commenced, the 
earth waggons being hauled up the incline and emptied 
on to other mudlands on the dock estate. The surface 
was thus lowered to a depth of from 26 ft. to 30 ft. below 
cope, at which level it was decided that timbered trenches 
should be commenced, in which the dock walls should be 
built. 

At the entrance end, the chalk enclosing bank 
approaches very near the dock, and protection was given 
to it bv driving a complete belt or dam of 12 in. sheet 
piling across the entrance, which in its turn is supported 
by raking struts. Inside this again a cross trench was 
sunk, so as to build the first 20 ft. of dock floor, which 
now forms a massive toe for the timbering. The 
arrangement of this timbering is worthy of notice. The 
wall trenches are now being sunk and timbered in a 
substantial manner, and directly a length is sunk to its 
full depth the concrete wall is started inside it. When 
these walls are completed the dumpling between them 
will be excavated in a similar fashion and the concrete 
floor built in, length by length. The excavation for 
for the pump wells, ete., is being similarly dealt with, the 
trench being heavily piled to avoid all risk of dislocation. 
Any water which finds its way into the enclosed area is 
led bv pipes апа grips to one or other of two pumps, 
which are provided to keep the works dry. 


OLD EXTENSION QUAY WIDENING. 


The Old Extension Quay was built in 1875, and has 
been used principally by the large vessels of the Union- 
Castle Line. It is a tidal quay, well equipped with 
hydraulic cranes and good cargo sheds, and having a 
minimum depth of water of 2oft. at L.W.O.S.T. This 
depth, though at the time of its construction considered 
very ample, has of late years become quite insufficient to 
accommodate the large mail boats of this fine fleet. As 
the quay is close to the repairing factory and stores of the 
Union-Castle Company, and so very convenient to them, 
it was thought better to deepen it rather than to construct 
another quay elsewhere. To effect this it was resolved 
to dredge to the required depth (30 ft. below low-water) 
ata distance of Soft. from the existing wall, and to cover 
the intervening space with a platform, which would 
serve to widen the existing quay to deep water, so that 
vessels could sull He close alongside. 

The design of this platform was the next problem. It 
is found that timber is very soon destroyed in Southamp- 
ton Water by the ravages of the wood shrimp, which ina 
few years eats a large timber through. Accordingly it 
was decided to build the platform of ferro-concrete on 
the Hennebique svstem. Piles of this material are built 
up in vertical moulds, in which are placed the long steel 
rods, which really give the required strength. These are 
laced together with wire stirrups, and Portland cement 
concrete. of excellent quality ts carefully put into the 
moulds and rammed round the steel, After a month the 
pile is taken out of its mould and conveyed to the quay 


Notable British Papers of the Month. 


Where it is driven in position much as a timber pile 
would be. The ram is exceptionally heavy, however 
(30 cwt. generally). The head of the pile, too, is pro- 
tected from being bruised by covering it with a helmet 
or iron case filled with sawdust. Moreover, a timber 
dolly is always used. The whole process is novel and 
interesting. 

The work is being carried out in three lengths, so as 
to interrupt traffic as little as possible. Over the first 
length a temporary timber stage has been erected, on 
which two large Lacour pile-driving engines for the 
permanent work have been placed. Each engine is 
provided with an eight-ton steam winch with which to 
pitch the piles and to lift the ram and other gear into 
position. : 

In the present work it was found impossible to drive 
the piles down to the required depth, especially in the 
front row, where they had to go 22 Й. into the ground 
through gravel and hard sand. To overcome this diffi- 
culty the water-jet system of sinking was introduced. 
Аз beds of gravel and clay occurred, it was impossible 
to sink with the water jet alone. Accordingly, 
arrangements were made to drive and pump simul- 
taneously. The water is fed down a { in. pipe buried in 
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the centre of the pile and ending in a 7 in. nozzle at the 
point of the shoe. It is supplied from the hydraulic 
pressure mains, containing water at 750 lbs. per square 
inch. This pressure is reduced by throttling to about 
300 Ibs. per square inch for this work. The result has 
been entirely successful, and the piles are driven to their 
depth in lessthananhour. Progress is retarded, however, 
by the fact that the piles and their guide timbers can only 
be fixed at low tide. 

When the piles have been driven, the concrete 
round the head is to Бе stripped off, and the steel rods for 
the various beams and struts laid in position. Each set 
of rods is laced with wire or hoop steel, and surrounded 
with a timber casing. Into this casing concrete is poured 
and rammed, and each beam or strut thus built up fn situ. 
A flooring of rolled joists and timber decking is laid on 
top of all. This will contain rails for the trucks and for 


the hydraulic cranes. 

The engineer for the new dock works is Mr. W. R. 
Galbraith, M.Inst.C.E.. and the resident engineer is Mr. 
Е. E. Wentworth-Sheilds, Assoc.M.Inst.C.E., who has 
kindly supplied the foregoing particulars of the works. 
Messrs. John Aird and Co., the contractors, are repre- 
sented by Mr. J. W. Landrey. 
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A Monthly Review of the leading papers read before the various Engineering and Technical 
Institutions of the Continent. 


READY ENGAGEMENT OF TROLLEY WITH 
ELECTRIC CONDUCTOR. 


ITH the method of working tramways by 
trolley and overhead wire, the difficulties 

often experienced in making the pulley engage 
with the wire are due to the circumstances that 
the groove is not wide enough and that, owihg to 
oscillations of the pulley in a vertical plane, it is 
often not parallel with the wire. The arrange- 
ment invented by M. Martial Jacob for remedy- 
ing this state of things consists of a shell par- 
tialy enclosing the pulley апа capable of 
turning round its pin, being fitted with two 
finger guides that prolong the groove by 
forming a wide letter V. The shell is normally 
kept by a spiral spring in such a position 
that the V guides remain horizontal. The 
cord for working the pole carrying the pulley 
passes over a guide roller and is fastened to the 
back of the shell so that, when this cord is pulled 
downwards, the shell turns on its axis, bringing 
the V guides to a vertical position. Owing to 
the wide opening between the ends of the 
fingers it is easy to make them engage with the 
wire, which is thus brought to the bottom of 
the pulley groove. On the cord being released, 
the spiral spring causes the shell to again turn 
upon its axis, so as to bring the fingers down 
clear of the wire supports. This spring must 
be sufficiently strong to overbalance the weight 
of the rope, and yet not so strong as the power- 
ful springs that keep the pulley-pole against the 
wire. The Economical Trusts Committee of 
the Socicté d'Encouragement considers this simple 
arrangement as constituting a decided advance 


over those that have preceded it for the same 
purpose. 
ELECTRO-MOTORS WITHOUT STARTING 
ARRANGEMENTS. 


HREE members of the Société Industrielle 
de Mulhouse possess triphase-current 
power plants (two for spinning and weaving 
and the third for mine-pumping), in the electro- 
motors of which there is no special provision 
for starting ; but for this purpose the alternators 
are excited from an independent source, battery 
of accumulators or special motor. All the elec- 
tro-motors start together, just like machines 
driven by belt from a steam engine ; and the 
installation is remarkably simple, while pos- 
sessing a high degree of safety, since the 
workmen have no occasion to touch the motors. 
By interrupting the current of any given 
electro-motor, that part of the factory driven 
by it can always be stopped; but for 
starting again it is, of course, necessary to stop 
the whole factory. This, observes M. Kam- 
merer in his report on the society's labours 
last year, is one of the disadvantages of the 
system. In the 


MINE PUMPING PLANT, 


the steam engine and generating dynamo are on 
the surface, and the pumps with their 150 h.p. 
electro-motors under ground at a depth of 180 
metres (98 fath.). The starting and stopping 
operations are effected at the pump side of the 
switchboard, without the miners having to 
touch the electric appliances ; and under ground 
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there are only emergency interruptors, that 
permit of at once switching off the current in 
the event of accident. 


CHEAPENING THE ELECTRIC LIGHT. 
E ONO in electric lighting is only a 

question of heat; and accordingly efforts 
are now made to raise the temperature in 
sources of light. By simply forcing ordinary 
incandescent lamps an appreciably higher yield 
is obtained, but naturally at the expense of 
their constancy and duration. In most cases, 
however, especially when the current is charged 
by meter, a little sacrifice in the lamps’ duration 
is of minor consequence compared with the 
increased lighting capacity. The greater the 
volume of the carbon filament in comparison 
with its length, or, in other words, the lower the 
tension for a given illuminating power, the more 
can the temperature of the filament be forced. 
It follows that lamps of high voltage (220 volts) 
are less economical than those of 110 volts, and 
the latter again less economical than lamps of 
very low voltage. In accordance with this line 
of reasoning, 20 or 25 volt lamps have been 
made, supplied by Liliputian transformers ; and 
they are found to effect a saving of 40 per cent. 
as compared with ordinary lamps. 


SUBSTITUTION FOR FILAMENT. 

On substituting for the filament metallic 
oxides, or a metal fusible with difficulty, it is 
possible to raise the temperature still higher ; 
and the use of metallic oxides in the Nernst lamp 
has naturally suggested the use of these oxides 
in arc lamps, whence the Bremer lamp. Herr 
Bremer has introduced metallic oxides into the 
composition of his carbons; and quite recently 


Herr Rasch has gone a step farther by consti- 


tuting the electrodes between which the arc is 
formed, entirely of oxide, claiming thereby to 
have nearly attained the theoretical yield that 
it is possible to obtain in the transformation of 
electric energy into illuminating effect. 

The light of these lamps is hotter and more 
economical than that of the ordinary arc, con- 
cludes M. Kammerer in his annual report to the 
Sociclé Industrielle de Mulhouse; but it is easy to 
see that the question of regulating is not yet 
cleared up. 
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PUNCHING AND DRIFTING HOLES IN METAL 
PLATES. 
F the hole in a metal plate has to be perfect, 
it should be made by drilling or boring, the 
only rational methods for good work; and the 
operation of riming should never be effected at 
the same time as the punching, because its 
general object is not merely to enlarge holes, 
but also to make them coincide, thus necessitat- 
ing two distinct operations, and in such a case 
the tool with circular motion is preferable to 
to that with rectilinial travel. With the object 
of obtaining cylindrical holes with smooth and 
regular surface the use has been proposed of 
punches with multiple cutting edges, following 
up the principal cutting surface which drives 
out the disc, or burr. 


THE FREMONT PUNCH 


comprises a series of parallel circular cutting 
edges which operate one after another, the line 
of cut being a conical helix, while in one variety 
several such lines facilitate disengagement of 
the cuttings. Such punches have been tried 
for copper and iron at the Hellemmes shops of 
the French Northern Railway, but were not 
found to be practical, being too complicated, 
kept in order with ditficulty, becoming clogged, 
and breaking at the edges, or turning out bad 
work. In addition to this, the cutting edges 
soon become blunt, so that the metal is forced out 
sideways, with great expenditure of power, while 
the travel of the punch is necessarily far greater 
than in the ordinary arrangement. 

The above observations were made in a 
communication to the Société d’Encouragement 
on the work of machine tools, by M. Codron, 
who had carried out some experiments for 
determining the maximum effort that must be 


' exerted on a drift for transforming cylindrical 


into square holes in pulleys, wheels, and spur- 
gear. Such a drift, which may be employed . 
to advantage when the operation has to be 
oft repeated, is used for transforming a hole 
of 80 mm. (3°15 in.) diameter in the boss of a 
cast-iron wheel into one of square section with 
the corners rounded off. The drift is formed 
by stringing together twenty-eight steel plates 
of the desired form, kept apart by iron washers, 


опа rod of 38 mm. (1:49 in.) diameter ; and 
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for releasing the shavings the plates аге cut 
out (or made smaller) at alternate ends or points. 
The total thickness of metal to be removed is 
8 mm. (ñ in.) ; and, as the last three cutting 
plates are to gauge, so that they scarcely remove 
any metal, each of the remaining plates removes 
82-25-0332 millimetre. The drift is forced 
through in six minutes, so that the speed per 
second is about 4 mm. (zx in.) ; and the power 
absorbed towards the end of the operation may 
be put at 33°32 kilogrammetres (240 foot-pounds). 


ALLOYS OF CADMIUM AND MAGNESIUM. 

he similar to those pointed out by 

Sir Roberts- Austen as regards gold and 
aluminium, by H. Gautier for antimony and 
aluminium, and Lebeau for antimony and 
lithium, have also been observed by M. О. 
Boudouard with respect to cadmium апа 
magnesium, viz., that certain combinations of 
these metals are less fusible than either of them 
separately. As stated before the Paris Academy 
of Science by M. Troost, M. Boudouard has 
formed graphic diagrams by laying off on the 
abscisse the proportions by weight of the 
magnesium added to a given weight of cadmium, 
and the temperatures on the ordinates, when he 
found that the curve presented three maximum 
and two minimum points, of which the former 
show the existence of three well-defined com- 
binations—Cd Mg, Cd Mg, and Cd Mg, Prepara- 
tion of polished surfaces of the various alloys for 
examination by the microscope presents great 
difficulties owing to the slight hardness of the 
substances ; and sometimes, also, the alloys are 
easily attacked by water, so that a perfect 
polishing is difficult, if not impossible. These 
alloys are, concluded M. Troost, of white hue, 
more or less brilliant; and they are tolerably 
soft, being easily filed, while as regards malle- 
ability, they break when hammered repeatedly, 
those containing equal parts of the two metals 
behaving best in this respect. Cadmiumand mag- 
nesium alloys preserved in closed flasks are not 
subject to appreciable alteration in air ; but this 
is by no means the case when water is present. 


CONTINUOUS RAIL FOR MAIN LINES. 
FOR suppressing, or, at any rate, greatly 

diminishing, the shock given by passing 
trains at the gap left for expansion between two 
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rails, M. Jules Schaeffer, of Luxemburg, pro- 
posed to cut the rail ends along a vertical plane 
oblique to the vertical longitudinal plane ; and a 
piece of line near the Dudelange Iron and Steel 
Works was laid according to this arrangement, 
with highly satisfactory results. 

The subject of suppressing this shock by 
rendering the rail continuous was lately brought 
before the Licge Engineers’ Association by M.A. 


 Stévart, who referred to the two principal 


methods for bringing this about—the electric 
welding of the rail ends and the Falk method 
of surrounding the rail ends with a mass of cast 
iron from a travelling cupola. In laying a new 
line there is no difficulty in rendering rails 
continuous; but in the event of repairs the work 
is difficult because the rails must be very clean. 
Can this system, he asks, be applied to main 
lines? Reckoning on a temperature difference 
of 50 deg. Cent. (оо deg. Fahr.) and an expan- 
sion co-efficient of o'oooro8, it is easy to prove 
that the resulting compression strain attains 
10:8 kilogrammes per sq. mm. (65 tons per square 
inch). Such a strain would not be excessive were 
it not that the chief stress on the rail is due to 
the deflection caused by the passing load ; and 
if this compression or elongation strain be not 
attained, deformation of the track will ensue. 
Some authors assert that the track will not 
suffer deformation on account of friction on 
the ballast. M. Stévart thus arrives at the total 
eftort sustained by the rails :— 

Supposing the rails to weigh р kilogrammes 
per running metre, the effort for each rail will be 

px 108 — 
0 1380 f. 

For the values of f, varying between 4o and 
so kilogrammes per metre (mean оо lbs. per 
yard), the above-mentioned effort will be com- 
prised between 55:2 and 69 tons. The track on 
the straight will therefore be subjected to the 
tension or compression strain by a total effort of 
IIO to 140 tons. * 

If we suppose that the strain is one of com- 
pression, two hypotheses are possible—either 
the line will remain straight or it will sulter 
deformation. 

In the latter case, if / be the length of the 
rail, i the elongation per running metre, and f 
the amount of deflection, 
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For a length of 9 m. (29Lft) f will equal 
15 cm. (5:9 in.) and for one of 12 m. (39] ft.) f 
will equal 20 cm. (7:8 in.). 

M. Stévart remarked that in such a case the 
piece of straight line would be transformed into 
a sinusoid, so as not to permit the circulation of 
vehicles ; but he is of opinion that the extreme 
deflection thus calculated would not be realised, 
and that the strain on the rail would result 
from the deflection and the diminution of 
length combined. It also appears evident from 
calculation that in the case of a curve, as on 
the straight, there will be deformation due to 
simultaneous defection and compression. 


WHAT RESISTANCE MUST BE OPPOSED TO THE 
LINE TO PREVENT DEFORMATION BY DEFLECTION? 


If R be the radius of the curve, we shall have 
for the value of the compression effort F = R f; 
and for R = 250, 400, 500, and 1,000, f == 400, 
250, 200, and 100 tespectively. In many cases 

J will not be greater than these figures, but will 
nevertheless have a determined unknown value. 


THE CONCLUSION ARRIVED AT 

is that no extreme effect will be produced. 
The line will present impracticable undulations; 
and the supplementary strain on the rail will, 
in any case, be disadvantageous, in addition to 
which the metal will be deteriorated at the 
welded joints. 


THE IRON-MAKING AND SHIPBUILDING 
INDUSTRIES IN GERMANY. 


HE fact that the summer meetings of the 
Schiff bautechnische Gesellschaft were this 

year held in a centre of German iron produc- 
tion (Düsseldorf), was to a certain extent 
responsible for a comprehensive paper on the 
above subject, contributed to that body by 
Herr E. Schroedter. In this, the general 
development of the iron industry and ship- 
building in Germany is first sketched, the 
author then proceeding to institute a comparison 
between these industries in the countries where 
they chiefly flourish. He finally discusses the 
special conditions, which come into question in 


regard to the origin, quantity, nature,and nomen- 
clature of the various productions. 


AN INTERESTING COMPARISON. 

The author shows the iron and steel outputs 
of England, France, America, and Germany, 
in direct comparison with their shipbuilding 
tonnages. The diagrams which accompany 
the paper are significant. 


We see that, up to the close of the century, Germany 
has, in the production of pig iron, followed close on the 
heels of the United Kingdom, and has, in the production 
оѓ steel, even surpassed it. German shipbuilding, on the : 
other hand, although marked by great advances from a 
technical point of view, and holding ап unbeaten record 
in the case of the performances of a few vessels, has, as 
regards quantity turned out, not developed in a corre- 
sponding degree, and does not now amount to one- 
seventh of the English shipbuilding output. In view of 
this, a report on the shipbuilding of Germany, which I 
found in the [ron and Coal Trades Review of December 
20th, is not far wrong in the assertion that beside the 
shipbuilding of Great Britain it makes a very poor show. 
As a matter of fact, Germany's whole shipbuilding output 
does not exceed that of the yards of one of the rivers on 
the north-east coast of England. While the needs of 
the shipbuilders form the backbone of the output of 
the English iron trade, the industry in Germany can 
reckon only on a comparatively small demand tor the 
home shipbuilding industry. 


It is shown that, thanks to the tireless exer- 
tions of German plate-makers, the iron-making 
industry of the country in regard to output as 
in regard to producing power, has wonderfully 
increased. The following account is given of 
the history of the manufacture of German armour 
plates :— 


THE FIRST GERMAN ARMOUR PLATES. 

The manufacture of armour plates in this country was 
beguninthe year 1876, after the German Admiralty had, for 
a while, been engaged in the construction of armour- 
clad vessels in its own yards, and it was a matter of 
interest to them that these vessels should be built, as far 
as possible, entirely of German material, and in home 
yards. It was Admiral Stosch in particular who power- 
fully supported and furthered this undertaking, and it was 
inthe first place due to his initiative that this question of 
obtaining armour, so important tor warship building, 
was, in the very beginning of our naval development, 
taken up by a German iron company, and inaugurated by 
the laying down of large new plant, which could only be 
applied to this special purpose. 

The frst works that produced ship armour plates in 
Germany was the Dillinger Hüttenwerke, and their first 
delivery consisted of the armour for gunboats of the 
Wespe class, which were protected by 8 in. wrought iron 
plates. Following this came the 6 and I2 in. armour for 
the two corvettes, Wartemberg and Baden, and that used 
in the re-armouring of the corvette König Wilhelm in the 
year 1880. This was the last wrought-iron armour fitted 
to a German vessel, and had the thickness of 12 in. 
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The wrought-iron armour plates used for the above- 
mentioned vessels were, in regard to their resisting 
power, iully as good as those at that time produced by 
English works. The resisting power of the wrought-iron 
armour could not keep pace, however, with the ever 
progressing improvements in guns and projectiles, and 
it therefore became necessary to replace the soft wrought 
iron by a hard material. 


COMPOUND ARMOUR INTRODUCED. 


After the vear 1877 a compound armour (steel-faced 
armour plates on the Wilson system) had come to the 
front, Which consisted for two-thirds of its thickness of 
wrought iron, but the front of which was of hard steel. 
The idea of this armour was that it should offer great 
resistance to a shot striking its hard steel front, while the 
soft tough iron backing was to prevent the plate from 
being shattered. Plates of this kind showed, in the 
course of firing trials, a considerably increased resistance 
to the action of projectiles. 

The method of manufacture was patented in Germany 
as well as in England, and in the year 1880 the Dillinger 
Hüttenwerke purchased the right to its exclusive use in 
Germany. In the same year a beginning was made with 
the extensive plant necessary for the new manufacture, 
and in December, 1881, the first compound plates were 
sent to undergo ballistic trials. 

After the results of these trials had satistied the German 
Admiralty that the Dillinger Hüttenwerke were able to 
produce compound armour that was quite as good as that 
made in England, the first order was placed with this 
firm for the deck armour of the gunboats Brummer and 
Br: mse, as well as an order for armour of from 10 to 12 in. 
in thickness for three Chinese armoured corvettes, which 
were built in the yard of the Vulkan in Stettin. 

At hrst the German armour-clad, H.M.S. Oldenburg, 
was fitted with compound armour of from 10 to 12 in. in 
thickness, which was delivered in the years 1884 to 1885. 
Except during a pause of two years, during which time 
no plates were used for new vessels, the delivery just 
alluded to was followed in succession by several others 
for compound plates, extending down to the year 1892. 
Amongst these were deliveries for vessels of the Braden- 
burg class with plates of thickness up to 15 in. (400 mm.), 
and of weights up to about 2y4 tons. The largest output 
of armour plates in a single year did not exceed 1,970 tons. 

The manufacture of the compound plates was very 
troublesome and required great skill on the part of the 
workmen, and a very reliable quality of material. The 
forging of the large iron plates, ranging up to 40 tons in 
Weight, and the pouring of the molten steel on to the 
White-hot wrought iron plate was а difficult undertaking 
for the ironmakers of that time. As far as the connection 
between the stcel and the iron parts was concerned, the 
plates made in Dillingen were always distinguished by 
very close and reliable union. 


KRUPP ENTERS THE FIELD. 

When, towards the close of the eighties, the German 
Admiralty began to build considerable numbers of new 
vessels, the nrm of Krupp was persuaded also to pro- 
ceed with the manufacture of armour plates. Before the 
year 1891 this hrm had only produced armour plates in 
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small quantities for their own experiments, and princi- 
pally to try their projectiles upon. In the year named a 
new rolling mill for the manufacture of ship armour 
plates was set to work. 

This rolling mill was, in the first instance, arranged 
for the manufacture of compound armour, but it was 
found possible without much difficulty to change it for 
the manufacture of steel plates, the production of which 
the Krupp firm had in view from the very beginning. 
The sole right of using the patent for Wilson's system in 
Germany had been ceded to the “ Aktiengesellschatt der 
Dillinger Hüttenwerke." Krupp now came to an 


agreement with this firm for the manufacture of these 


armour plates in common with them. By this patented 
process, the Krupp firm made about 2,000 more tons of 
armour plates, most of which were for the armour-clad 
ship Worth, and a smaller portion for the armour-clad 
Kurfürst Friedrich Wilhelm. 


NICKEL STEEL ARMOUR PLATES. 

Almost at the same time as these plates were being 
made, the Krupp firm proceeded to make experiments as 
to the production of nickel steel armour plates. Ex- 
periments made in this direction, on a small scale which 
turned out successfully, and were, in the sequel, con- 
tinued by the Krupp and Dillinger firms together, with the 
result that in the year 1892 plates made of unhardened 
nickel were adopted. This new method was characterised 
by a very exceptional degree of toughness, combined 
with a very satisfactory power of resistance, which was 
considerably greater than that of the compound plates. 

It may be taken that, whereas a compound plate has 
the same power of resistance as an ordinary plate of 1*4 
times its thickness, these new nickel steel plates had а 
power of resistance 1'6 times as great. Plates of this 
kind were, for the most part, supplied by Krupp for the 
armour-clad vessel Kurfürst Friedrich Wilhelm, and by 
Dillinger for the armour-clad vessel Weissenburg. 


FURTHER DEVELOPMENTS. 

As the result of continued experiments carried on by 
these two firms in common, a new quality of armour 
plate was introduced in the year 1893, consisting ot 
nickel steel of medium hardness, which was subjected 
to hardening bv oil. 

These armour plates, with almost the same toughness 
as before, were, in comparison with the previous quality, 
characterised by an increased power of resistance, which 
was about equal to that of an iron plate of 1°72 times 
their own thickness. 

The coast defence vessels, Heimdall, Hildebrand, 
Odin, Acgir, etc., are fitted with armour of this kind. 
The completion of these orders was followed by a pause 
in the manufacture of armour plates, which was utilised 
by these firms, each acting independently, to pave the 
way for further progress in the production of armour 
plates. 

At that time plates were already produced which were 
hardened on Harvey's system. The Dilinger Hütten- 
werke made an arrangement with the Harvey Company, 
on the strength oí which a few experimental plates were 
produced in the works of the former, and offered to the 
German Admiralty for trial. 
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The results obtained, however, did not induce the 
German Admiralty to introduce this system for the 
armour of their vessels. 


" KRUPP” PLATES. 

The Krupp firm continued their experiments, which 
led them, in the year 1803, to the production of а nickel- 
steel plate hardened on the íront, which was exhibited 
atthe Exhibition in Chicago, and proved considerably 
superior, as regards toughness and power of resistance, 
to those made on the Harvey system. At the same time, 
this firm improved the quality of the unhardened armour 
plates, and in the course of the vear i894, a quantity of 
plates were supplied for the Spanish armour-clad vessel, 
Emperator Carlos V., of a material which was about equal 
to that of wrought iron of twice its thickness. As the 
German Admiralty did not during this vear require anv 
armour, the Krupp firm, towards the close of the year 
I804, were able to produce a considerably improved 
hardened armour plate. The quality exhibited in Chicago, 
as before mentioned, was never produced in other than 
experimental quantities. Instead of this, from the year 
1805 onward a hardened nickel-steel plate was produced, 
the power of resistance of which was, on the average, as 
great as that of a wrought iron plate of three times its 
thickness. Since the year 1895 this quality exists solely 
for the use of the German Admiralty, the Dillinger 
Hüttenwerke having in the meantime also purchased 
the right of making use of the system. After this a few 
plates onlv of very complicated shape, or of very small 
thickness (below 3} in. = 80 mm.), were still made of the 
unhardened nickel-steel used for the Emperator Carlos V. 

The new plates are generally known by the name of 
Krupp-plates, and such plates are now produced according 
to Krupp's method by almost all the armour-making 
works of the world. The English works, in particular, 
were quick to perceive the superiority of the Krupp pro- 
ducts, and to adopt the manufacture on that system, the 
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trms who did this being Vickers, Sons and Maxim, 
Charles Cammell and Co., and John Brown and Co.—all 
three in Sheffield. These were followed ata later date by 
Armstrong, Whitworth and Co.,of Newcastle. The Russian 
State works in Kolpino and Obuchow also make plates 
exclusively on the Krupp system. The same applies to 
Witkowitz. 

In the American service Krupp plates are also intro- 
duced, and are made by the Carnegie and by the 
Bethlehem Steel Companies. The French works, 
Schneider et Сіе., the works of St. Chamond, and 
Chatillon and Commentry hold licences for the use of 
the Krupp patents, as also does Terni in Italy. 

In addition to the plates required by the German 
Marine, Krupp has delivered plates made on this system 
to Russia, Austria, Holland, Sweden and Norway and 
Japan. 

No consignment has ever been condemned by the 
purchaser during all the trials of plates delivered by the 
Krupp Works. The Krupp plates stand, as regards 
quality, unequalled. Side by side with their great power 
of resistance they have always possessed an extraordinary 
toughness. The Krupp methods, the details of which 
are not published, are distinguished by an extraordinary 
certainty in the working and homogeneity in the article 
produced. 

The capabilities of the, German works are so great 
that they are able not only to fulfil all the requirements of 
the German Admiralty, but also to deliver large quantities 
of armour to other countries that do not possess works 
of their own. The best proof that the existing arrange- 


ments are able to cope with the greatest requirements 
likely to be made in regard to dimensions is the 104-ton 
plate, measuring 43ft. 2in. in length, by 11ft. 2 in. in 
breadth, by rrjin. in thickness (1316 m. by 34m. by 
30 cm.), which is exhibited in front of the Krupp Hall at 
the Düsscldorf Exhibition. 
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(A SEQUEL TO OUR FIRST NUMBER 


HE first number of PAGE's MAGAZINE has 
come, and we are happy to be able to add 
gone, the trade having shown its appreciation 
by securing every available copy, so that with 
the exception of a few magazines kept in 
reserve for annual subscribers, our first edition 
has passed into circulation to be weighed in the 
keen balance of public opinion. 

Having taken exceptional pains to secure 
success and to render the Magazine foremost in 
the held it occupies, we were confident that we 
could rely upon the reading public to treat the 
new venture on its merits ; but we must confess 
that the hundreds of flattering press notices and 
private letters from journalistic and other 
gentlemen which have poured into the editorial 
office since the appearance of our first number 
indicate a standard of appreciation far in excess 
of our most sanguine anticipations. In view of 
the marked and kindly interest already evinced 
by our readers in the future prosperity of the 
Magazine, we give below a few brief extracts 
Írom representative criticism. 


The Times.—Mr. Page deserves special praise for the 
attractive form he has given to the Magazine, 


Truth.—America has been allowed to get ahead of us 
in the production of technical periodicals, just as she did 
with popular illustrated magazines. The reproach to 
our enterprise in the latter case has been wiped out, 
and it is gratifying to see that the same process is taking 
place in the department of trade journalism. A notable 
instance of this movement is furnished by the new 
illustrated monthly which has appeared under the title 


ot PAGES MAGAZINE. Concerning itself with the 
engineering, electrical, shipbuilding, iron and steel, 


mining, and allied. industries—a  sutficiently compre- 


hensive sphere of interest—it compares favourably 
in every respect with those American magazines on 
the same lines which have hitherto been practically 
unrivalled in this country. Mr. Davidge Page, the 
editor, was, until recently, the English director of the 
best known of the American engineering monthhes cir- 
culating in this countrv. In the face oi the pessimism 
that prevails in so many quarters, it is satisfactory to 
find that the new Magazine takes a hopeful view of the 
position and prospects of our engineering industries. 


The Morning Leader—We admire the spirit in which 
our new contemporary starts upon its mission. Regarded 
as a literary and artistic production, its first number at 
once secures high rank. 


Pall Mall Gazette. —PAGE's MAGAZINE has just come 
into what promises to be a vigorous existence. А number 
of first-class) photograms have been irreproachably 
produced on the ample pages of this comprehensive 
engineering monthly. 


The Daily News.—There seems to be an opening 
for the new illustrated technical monthly, РАСЕ 
MAGAZINE, even if it does not, like so many adver- 
tised inventions, supply a “felt want? It is rather 
anomalous that the two principal engineering monthly 
magazines hitherto published in this engineering country 
should be American. The text portions are printed in 
New York, and the sheets sent over here and bound up 
with local advertisements. Hence they have to go to 
press several weeks in advance of publication, The new 
monthly, on the other hand, being edited and printed in 
London, will be quite up to date. Great Britain ought to 
be able to sustain a high-class engineering magazine oi 
this tvpe. 


The Daily Exfress. — The proprietors of PAGE'S MAGA- 
ZINE need have no fear as to the nature of its reception. 
It will be welcome wherever those subjects interest, and 
those industries are seated. АП the precedents call for 
perfection of paper and printing in a magazine of this 
kind, and PAGE's acts up to those precedents in the tullest 
measure. Further, it contains more and better articles 
than one could reasonably expect for a shilling. 


Impressions that Prove. 


The Caxton Magazine. The official organ of the 
Institute of Printers. —The excellence of American 
typography and process work has deservedly received 
high recognition, but American magazines printed in 
New York and sent over here in the shect to be bound up 
with English advertisements, are handicapped by an 
inherent defect. It is not in the nature of things that 
thev should be completely up to date. This fundamental 
ditticulty must have frequently impressed itself upon 
Mr. Page in his efforts to mect the demands of 
English readers for the latest information on eœn- 
gincering subjects, and it is not surprising, therefore, 
to find him determined to make an end of Trans-Atlantic 
dallving, root and branch, by issuing a magazine 
written for Englishmen by the best English writers, 
with a make-up oí articles which bear the stamp of to- 
day, and are suggestive of ink fresh from the pen and 
scarcely dry. Опе effect of this notable advertising 
display is to render the strictly business portión of the 
paper exceptionally interesting ; in fact, it is safe to 
assert that never in the history of technical publishing has 
such a unique collection of engineering advertisements 
been brought together in a preliminary issue. 


The Daily Chronicle,.—Will prove a welcome addition 
to the British technical press. The interchange of tech- 
nical results across the Atlantic has tony been going on, 
as every student of the papers read at the various institu- 
tions is well aware, and although we have our own high- 
class weekly scientinc journals, there certainly seems to 
be a place for the editor's programme. 


Daily Graphic.—In the qualities of its paper, printing, 
and general get-up, the new Magazine is above the 
standard of kindred periodicals. The factor foremost 
and indispensable, however, is information, technically 
trustworthy, up to date, and intelligent. In such informa- 
tion PAGE'S MAGAZINE excels, and it promises to be a 
production of much value and interest. 


Morning ÁAdverliser.—The first number makes à good 
bid for popularity. The paper and printing are very 
good, and the numerous illustrations are all that could be 
desired both in the way of execution and interest. The 
producers of the Magazine are to be congratulated on 
their initial effort, and will doubtless receive that large 
measure of support which it thoroughly deserves. 


Echo.— The new engineering magazine has arrived. 
For months it has been talked about, but now PAGE'S 
MAGAZINE has shown how they are able to fulfil promises. 
Their * Naval Notes" are exceedingly well done, whilst 
“Developments in Cyanide Practice "—the first of a series 
of articles on modern mining practice—reflects the skill 
and knowledge of Mr. Edgar Smart. 


The Sun.—In the new illustrated technical monthly the 
Americans find their first rival in this country. 


The Evening Standard.—The reader who studies the 
contents of PAGE'S MAGAZINE in a month will be indus- 
trious. It is a new magazine, but it is enough to say that 
in its illustrations of machinery of all kinds, and in its 


literary matter, it takes rank by the side of its older com- 
petitors at a single bound. 


The Morning Posl.—The first number covers a wide 
held of scientific production, while also containing many 
well executed pictures. of electric. plant. and other 
machinery, shipping апа tramway works, cyanide prac- 
tice and naval construction, all of which are explained in 
well-considered articles. 


The Sf. James's Gazette.—The Magazine is beautifully 
produced, and should be useful to engineers, shipbuilders, 
and those engaged in the iron and steel, electrical, and 
mining industries. The articles are well written, and the 
photos well engraved. 


The Railway Times.—An advanced copy of PAGE'S 
MAGAZINE makes it apparent that a new level has been 
attained in the high-water mark of English technical 
publishing. Considered simply as ап aggregation of 
printing, engraving, and paper, the first issue is certainly 
worth its nominal cost, while the tone and quality of the 
illustrations leave nothing to be desired. The newcomer 
has an exceedingly healthy look, and should leap into 
immediate favour with a large circle of readers at home 
and abroad. It will be a specially welcome edition to 
the library of the busy man, who wishes to keep himself 
au courant with the applied science of the day, and we 
certainly find ourselves in agreement with the Times in 
its opinion that the editor deserves special praise for its 
attractive form. A comprehensive view of the first issue 
impresses us with the fact that the two American technical 
magazines have found a competitor whose merits will 
be recognised by English readers with unanimity. The 
illustrations throughout the number are of a high order ; 
indeed, we doubt whether a corresponding degree of 
excellence has ever been previously attained in the first 
issue of a technical magazine. 


Engineer.—The first number is a highly creditable 
production. 


Electricity. —The first number makes a strong bid for 
electricians. “Naval Notes " deal pithily and well with 
the burning question of naval progress, and are illustrated 
in a stvle far beyond that achieved by any of the other 
technical magazines. 


Shipping Gazelte.—Judging from the first number of 
PAGF’S MAGAZINE, there is every promise that the pro- 
prietors will bring to this important work high technical 
skill and well-directed enterprise. Ё 


The Syren and Shipping.—Up to the present we have 
had to rely on the United States for engineering maga- 
zines, and certainly Cousin Jonathan has catered for us 
splendidly; but he is no longer to have the held to him- 
self, tor PAGE's MAGAZINE promises to run him close. It 
is profusely and excellently illustrated, well got up, and 
will, we should think, assuredly catch on. 


Glasgow Herald.—Well written and well illustrated. 


Sheticld Telegraph.—Altogether, judging from the 
initial number, PAGE'S MAGAZINE should stand in the 
first rank as a technical periodical. 


240 


The Manchester Couricr.—The first issue of PAGE'S 
MAGAZINE, from an engineering point of view, must stand 
pre-eminent. 


Birmingham Post.—The Magazine is beautifully printed, 
and the illustrations are all that could be desired. The 
editor and publishers are to be congratulated on their 
initial issue. 


Leicester Post.—Judging from its first number the new 
monthly makes a strong bid for success, being in everv 
respect admirably adapted to win the golden opinions of 
the representatives of our Enghsh engineering industries. 


The Nottingham  Express.—The new Magazine starts 
its career in a promising fashion. 


The Western Mercury.—That there was room for a 
production of an English magazine of this description 
there is no doubt, and in PAGE’S MAGAZINE all interested 
in the ‘professions and industries with which it deals, 
may rely upon having the opinions of experts and the 
latest views. 


Yorkshire Observer.—The proprietors of PAGES МАСА- 
ZINE have learned all that America can teach us, and then 
determined to “go one better." Certainly, the first 
number may go to America and challenge comparison 
with the best work done there.  Editoriallv, the arrange- 
ment is adinirable, and the Magazine, if kept on the high 
level which is taken by this first number, is bound to 
jump into the first place among such publications. 


Edinburgh Evening News.—The Magazine is well 
printed, and the large size of the pages gives a better 
effect than usual to the numerous illustrations. 


The North Eastern Daily Gazctle.—The whole pro- 
duction of the first number with respect to quality of 
paper, excellence of printing and illustration, and the 
character of the articles, justifies the high claims put forth 
by the editor. 


Huddersficld Examincr.—The Magazine takes a world- 
wide range over engineering interests, and gives the 
results of its survev in a manner calculated to strongly 
impress the casual observer bv the splendid stvle in which 
they are presented, and the more careful student by the 
thoroughness of its rescarches. 


Northern Whig, Belfast.—This number augurs well for 
the success of the venture. Edited most capably, PAGE'S 
MAGAZINE has, unless all appearances are deceptive, 
соте to stay. 


Pivmouth Mercury.—PAGE'S MAGAZINE will possess the 
great advantage of being thoroughly up to date in news 
and illustrations. 

Devon and Excter Gazctte.—The articles are brimful of 
information, 


The Bristol Mercury.—The numerous subjects. dealt 
with are treated in an able and informing fashion. 

Aberdeen Free Press. —PAGE’S MAGAZINE makes a very 
promising start. 


Page’s Magazine. 


Liverpool Courier.—It is a most promising production. 


The Yorkshire Post. —PAGE'S. MAGAZINE is an enter- 
prising and very business-like publication, and is, in its 
own way, an effective reply to American competition. 


Bristol Press.—lt is likely to have a successful future. 


The Stock Exchange.—A perusal of the reading matter 
will be the publication’s best recommendation to the 
technical mind. Its success seems already assured. 


Money Market Review.—Bulky in volume as a quarterly 
review, printed on thick, glossy paper, apparently 
regardless of cost, full of pictures and plans as perfectly 
produced аз is possible in these davs, when the camera 
has well nigh ousted the pencil іп magazine illustration, 
PAGE'S MAGAZINE comes forward into the fierce light 
of popular criticism under excellent auspices. Hitherto 
nothing equal to the Magazine has been entirely pro- 
duced in England. . 


Cafitalist—lIt is an admirable production. 


Financial Chronicle.—W'ell illustrated, the first number 
of PAGE'S MAGAZINE reflects credit upon all concerned. 


Foint Stock Companies’ Sournal.—1í the same high level 
of excellence is maintained, we have not the slightest 
doubt of the success of the Magazine. 


Investors’ Review.—We are very much taken with this 
new Magazine, and trust it will haveta long and pros- 
perous career. The first number is now bcfore us, and 
is not only sumptuous in its get-up, but packed with 
matter of varied interest to engineers and men of busi- 
ness in the lines dealt with by the Magazine. Altogether 
a most appetising assortment. 


Financial Times. —PAGE'S. MAGAZINE, which has just 
made its appearance, proves that it is quite possible to 
produce in this country a periodical which, so far as pro- 
duction is concerned, will hold its own with American 
rivals. . . . Judging from the letterpress and illustra- 
tions, it will no doubt secure a large and intluential 
clientèle. 


The Financier апа Bullionist.—The first number of 
PAGE'S MAGAZINE is a credit to everybody concerned in 
its production. It is a massive publication, bearing the 
hall-mark of distinction. 


Money.—The Magazine is beautifully illustrated, and is 
printed throughout in high-class stvle. Should the high 
standard of the first issue be maintained, and it is clearly 
the intention of the proprietors to so maintain it, there will 
no doubt be a large demand for the Mayazine. 


Lloyd's Weekly Newspaper.—The Magazine is beauti- 
fully printed and illustrated, and contains the latest infor- 
mation anent each of the industries it deals with. 


Review of Reviews. —1 is excellently printed оп good 
paper, which enables justice to be done to the immense 
number of blocks. Altogether, the Magazine seems 
admirably adapted to the public to which it appeals ; 


Impressions that Prove. 


and, judging from the number of advertisement pages in 
the first number, it starts with every prospect of success. 


The Socercign. —М is seldom that a magazine makes its 
first appearance looking like a veteran, and with some- 
thing like 112 pages of advertisements. Such, however, 
is PAGE'S MAGAZINE. It is remarkably well printed and 
illustrated, and the articles are well written by authors 
who are masters of their subjects. The new venture is 
pretty sure of success. 


The Army and Navy Gazetle.—The Magazine is of high 
class, and deserves to succeed. 


Vanity Fair. —PAGE'S MAGAZINE should at once 
become a very popular trade journal in its own sphere, 
for it is exceedingly well done. 


Economist—It covers ground not occupied at present 
bv any other publication, and will prove a valuable and 
useful addition to our trade literature. 


The Empirc.—PAGE's MAGAZINE deserves the support 
of all who are directly or indirectly interested in the 
maintenance of British. supremacy in the doinains of 
engineering, shipbuilding, and other important in- 
dustries. 


The Whitehall Revicw.—We have received a copy of a 
splendfdly printed and ably written publication, entitled 
PAGE'S MAGAZINE. The text is supplied by the highest 
authorities in their various departments. Altogether it 
is a fine publication. 


orld. — PAGE'S MAGAZINE will certainly appeal to a 
very large public. To the expert the Magazine 
cannot fail to be welcome. It is admirably produced, 
printed, and illustrated. 


Commercial Intelligence, —W e wish our new contem- 
porary every success, which, if the standard of the first 
number is maintained, will be well deserved. 


City Press.—The get-up is admirable, displaying a 
marked improvement on what is customary in trade 
journalism in Great Britain. The new venture starts 
with every promise of becoining, ere long, a powerful 
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rival of the several magazines that are conducted on 
somewhat kindred lines. 


East Anglian Daily Times.—There is a vigour and 
freshness in the presentation as a whole which savours of 
American smartness without the tawdry dressing of 
trans-Atlantic prints. The illustration of the new maga- 
zine, both photographic and design, is all that could be 
wished for ; and a soothing artistic element is present 
that removes some of the forbidding harshness of other 
engineering publications that have received our attention. 


The Bath Herald.—Few new publications which have 
come under our notice lately have more favourably 
impressed us than the frst issue (July) of PAGE's 
MAGAZINE, which fills a distinct want. There should 
undoubtedly be a bright and prosperous future before so 
admirably equipped a technical magazine as this. 


Bristol Times and Mirror.—The first number is a credit 
both to editor and printer. 


Sheffield. Independent.—Altogether a remarkable ex- 
ample of what can be done fora shilling in the periodical 
literature even of industries so keenly alive to the value of 
advertising as those with which it deals. 


Glasgow Evening News.—As regards: subjects, matter, 
paper, printing, or illustrations, this latest production 
equals, if not surpasses, any similar production, British or 
foreign, and gives promise of even better things in the 
future. 


Illustrated London News.—The two American engineer- 
ing magazines at present circulating in this country are 
printed in New York, and are sent over here in the sheet 
to be bound up. These have, therefore, to go to press 
several weeks in advance of publication, while PAGE'S 
MAGAZINE, being edited and printed in London, will be 
absolutely up to date. In point of illustration and general 
arrangement it is excellent. 


Railway News.—We are glad to sce that РАСЕЗ 
MAGAZINE proposes to take a healthy view as to British 
industries, and is not going to join the howl of those jour- 
nals which think that England's days are numbered, and 
thatit will soon only be a dependency of American energy. 
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BOOKS OF THE MONTH. 


In this department special attention will be pald to all books dealing entirely or in part with subjects ` 


within the purview of the Magazine. 


While space will be given for expressions of opinion on books or 


papers of general interest which may be submitted for that purpose, contributors will please remember 

that this column is intended in the main for reviews of technical books dealing with the Engineering, 

Electrical, Shipbuilding, Iron and Steel, Mining, and Allied Industries. The address of the publisher and 
prices should be enclosed in all publications sent for review. 


The Balancing of Engines. By W. E. Dalby, M.A., 


B.Sc.,  M.Inst.C.E., M.I.Mech.E. Edward Arnold. 
10s. 6d.—In this valuable work Professor Dalby 
attacks a problem which during the last decade 


has gradually forced itself upon the attention of 
marine engineers. Vibration troubles at central stations 
and many cases of undue wear and tear, and hot bearings 
in mills and factories are also frequently attributable to 
unbalanced tnachinery, апа by dealing with the whole 
subject in a comprehensive and masterly manner, the 
author has undoubtedly done valuable service to engi- 
neering science. Manufacturers of high speed engines 
or other rapidly rotating machinery, will welcome the 
book as a most important accession to technical literature. 
The semi-graphical method here developed can be 
applied by the engineer to everyday balancing problems, 
not only with regard to engines, but in connection with 
machinery of all kinds. Chapter I. deals with the addi- 
tion and subtraction of vector qualities ; Chapter II., 
with the balancing of revolving masses. In the succeed- 
ing sections the Professor deals with the balancing of 
reciprocating masses ; the balancing of locomotives ; the 
motion of the connecting rod, etc. There are numerous 
diagrams and illustrations. 


Elementary Coal-Mining. By George L. Kerr, M.E., 
M.Inst.M.E. Charles Griffin and Co., Ltd. 3s. 6d.— 
This is a good practical introductory text-book, prepared 
from the author's larger work on coal-mining, and de- 
signed to meet the requirements of the Examination held 
under the Education Department and the County Councils, 
as wellas those ander the Home Office for Under-Managers' 
Certificates. The book may also be of use to miners and 
other workmen who, although not studying for any ex- 
amination, are desirous of obtaining theoretical knowledge 
of their work. The young student is advised to bear in mind 


the necessity for practical experience in the mine, and to 
visit collieries in order to see the different methods of 
carrying out the same kind of operations which are in 
vogue. The work includes selected exercises and a 
useful index. There are 200 illustrations. On page 9 
we notice something about “ ituminous” coal, which may 
puzzle the youthful student, though it will be less 
mysterious to the printer. 


A Practical Treatise on Modern and Oil Engines. Bv 
Frederick Grover, A.M.Inst.C.E., M.I.Mech.E. Man- 
chester : The Technical Publishing Co., Ltd. London : 
John Heywood, Ss. net.—Mr. Grover's treatise, which 
now occupies some 372 pages, replete with tables, 
diagrams, and illustrations, has the additional advantage 
in its third edition of chapters on gas engine efficiency 
and the application of entropy diagrams thereto. The 
author has also included his experiments on the explosion 
pressures of acetylene and air (previousby published in 
pamphlet form), together with the results of tests. The 
general arrangement of a gas engine plant is first 
described, together with the various types of modern gas 
engines. The author then proceeds to explain how 
their leading dimensions may be calculated, and shows in 
detail theapparatus required and the calculations necessary 
to make a complete gas engine trial. In the second part 
of the book a brief description 1s given of the physical 
properties of oils, of oil-engine vaporisers, and a few 
special points in connection with oil-engine testing. А 
carefully compiled index to the subject matter greatly 
adds to the utility of the volume. 


Notes on the Construction and Working of Pumps. 
By Edward C. К. Marks, A.M.Inst.C.E., M.I.Mech.E. 
Manchester: The Technical Publishing Co..Ltd. London : 
John Heywood. 3s Od. net.—Purchasers of puinps will 
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nnda collection of information in this volume which 
may save them much trouble. The author first deals 
with matters common to all pumps, such as the conditions 
attecting the limit of. suction lift, piston speeds, air vessels, 
pipes and other connections, tvpes of valves, packings, 
etc. He then describes the leading types of pumps and 
pumping engines in the finished state, at the same time 
furnishing such particulars of construction and capabilities 
as are likely to be of use to manufacturers and others 
engaged in the difficult task of selecting the best available 
pump for a given kind of work. There are numerous 
illustrations and an index. 


Rhodes’s Steamship Guide to the Oversea Services of 
the World, 1902-1903. Geo. Philip and Son. Is.—A 
handy vade mecum for travellers. Its Gazetteer of Ports, 
from Aalesund in Norway to the fortified seaport of 
Vigo, puts the prospective passenger on the track of all 
necessary information. For sailings, fares, and steamers 
available he can turn to the list of lines, and supple- 
mentary details are furnished alphabetically in the 
Directory of Mail Steamers. The work has numerous 
illustrations and plans. We also note some informing 
prolegomena. For instance, it is just as well for a 
passenger to know that he can be put ashore at the first 
port should the surgeon certify that he is suffering from 
a contagious disease, or has become insane. There is 
also a sharp, uncompromising paragraph about dogs :— 

“ Dogs, birds, or other animals are received only on 
special conditions, and in special circumstances. Dogs, 
when permitted on board, are usually handed over to the 
kceping of the ship's butcher." 

Apparently, the steamship companies have a short way 
of dealing with undesirables and dogs, which can scarcely 
fail to redound to the comfort of the passengers as a whole. 
But we are tempted to inquire what the ship’s butcher 
does with the dogs, and whether the man with the knife 
can be propitiated in this particular instance by the tact- 
ful application of backsheesh. 

The concluding section of the Guide is devoted to 
Naval Construction, 


Aids ín Practical Geology. By Grenville A. J. Cole, 
M.R.LA., F.G.S. With numerous illustrations. Fourth 
edition, revised. Charles Griftin and Co. Ltd. Ios. 6d. — 
This finely illustrated work, placed in the hands of the 
young student should inspire him with zeal to become a 
great geologist. The volume is a useful companion to 
the ordinary text-book and aims at assisting practical 
inquiries out of doors. Part I. is devoted to “The 
Sampling of the Earth's Crust,” Part II. to “The 
Examination of Minerals," Part III. deals with “The 
Examination of Rocks," and the fourth and concluding 
section is devoted to “ Fossils." The chapter which deals 
with blowpipe examination introduces the element of 
chemistry, and there is no student who has ever made a 
borax bead or studied characteristic reactions, but will 
find this portion of the work of exceptional interest. We 
are only doing ordinary justice to the new edition of 
these “Aids " when we say that it ought to be welcomed 
bv everyone who aspires to wield the geological hammer 
to a purpose. In the present edition, attention is specially 
called to the applications of the microscope to powdered 
samples of rock and isolated minerals. 
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Directory of Americans Resident in London and 
Great Britaia— American Firms and Agencies. Com- 
piled and edited under the direction of W. B. Bancroft. 
Sold by Eden Fisher and Co, Ltd. 55. net.—We are 
pleased to see that the scope of this unique publication 
has been enlarged this year, and that it furnishes, besides 
a more complete list of Americans resident in London, a 
fairly extensive record of our transatlantic cousins domi- 
ciled permanently or temporarily in other parts of the 
United Kingdom. 

An article on "American Engineering in Great 
Britain" will be read with interest, and if we on our 
part choose to take soine of the remarks therein. cum 
grano salis, allowances must be made for our insular 
prejudice, or shall we say for the buoyant enthusiasm of 
Brother Jonathan. 


Calculations in Hydraulic Engineering. А practical 
text-book for the use of students, draughtsmen, and 
engineers, with numerous illustrations and examples. 
By T. Claxton Fidler, M.Inst.C. E. Part II. Longman's 
“Civil Engineering Series." Longmans, Green and Co. 
75. 6d.— This volume, covering calculations relating to 
the motion of water and to the construction of works 
intended for its conveyance, is designed to meet the actual 
requirements of the hydraulic engineer in his daily 
practice, and is a continuation of the work of which 
publication was commenced in 1898. Part I. deals with 
Fluid Pressure and the calculation of its effects in 
engineering structures, the published price being 6s. 6d. 
The work is illustrated by numerous diagrams. The 
author shows a thorough grasp of his subject and the 
two volumes are eloquent of “ап infinite capacity for 
taking pains." 


Assaying and Metallurgical Analysis for the Use of 
Students, Chemists, and Assayers. By E. L. Rhead and 
A. Humboldt Sexton, F.I.C., F.C.S. Longmans, Green 
and Co. 10s. 6d. net. —A handbook which is intended to 
include the greater part of the work likely to be required 
in the laboratory or assay office. Part І, is devoted to 
laboratory appliances and general processes, useful hints, 
rather {һап full descriptions, being given. In Part II. 
the general plan followed has been to consider, under 
the name of each metal, (1) the materials and products . 
in which its estimation is commonly required, giving a 
brief description of their characters, so as to make identi- 
fication easy ; (2) the агу tests for and important chemical 
relations of the metal, with, in some cases, special in- 
structions for the detection of small quantities ; (3) the 
methods of conducting the dry assay by fusion or other- 
wise, followed by applications to special materials where 
modifications are necessary; (4) methods of dissolving 
substances and preparing solutions for the determination 
of the metal ; (3) methods for the gravimetric, volumetric . 
and colorimetric determination, with the precautions: 
necessary. In Part. III. —Metallurgical. Anülbysis2tán! 
attempt is таас to group the very various’ substances! 
to be dealt with in a compact manner; алё bhy- tors- 
references inserted in the text, to! ‘ad fir ay ‘possible l 
avoid repetition, Altogether am excellent work, ¢otiplete! 
in its inception, and careful yelàbethtéd: im^ detail; with- 
full regard to the value 9f Gondiseness ahd! simplicity fl 
arrangement, It shóufd be in the Hands of eséryassadyur;! 
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An Elementary Treatise on Alternating Currents. By 
W. G. Rhodes, M.Sc. (Vict). Longmans, Green and Co. 
7s. 6d. net.—In this text-book the author has made a 
special effort to eliminate mathematical difficulties, and 
presents the subject in suitable form for practical engi- 
neers, University honours students, and the more 
advanced students in technical schools studying for the 
Honours Grade in Electric Lighting for examinations of 
the City and Guilds of London Institute. It is empha- 
sised that a short course of vector algebra should form 
part of the curriculum of every University college and 
technical institute. 


Civil Engineering as applied in Construction, By 
Leveson Francis Vernon-Harcourt, M.A., M.Inst. С.Е. 
Longmans, Green and Co. 14s. net. —This thoroughly 
practical addition to Longman's "Civil Engineering 
Series," bears upon it the stamp of sustained labour, well 
trained observation, and careful discrimination in the se- 
lection of matter. Indeed, the extent and variety of practice 
that the author has been able tocompress within the covers 
of a single volume is little short of remarkable, and in view 
of the magnitude of the task undertaken, it is not difficult 
to understand that he has at times been tempted to 
despair of bringing it to a satisfactory issue. Delay in 
publication has, however, had undoubted advantages, for 
the author has been able thereby to introduce a great 
deal of valuable information culled during his travels on 
the Continent and elsewhere. He is to be congratulated 
on the successful accomplishment of a work involving 
exceptional difficulties. Part I. deals with materials, pre- 
liminary works, foundations, and roads; Part II., with 
railway, bridge, and tunnel engineering ; and Part III, 
with river and canal engineering and irrigation works. 
The two remaining sections cover dock works, and 
maritime and sanitary engineering. Obvious care has 
been bestowed upon the very numerous illustrations in 
the text, and an admirable index, giving not only the 
page nuinbers of subjects dealt with, but also subsidiary 
headings, places every part of the volume at the immediate 
disposal of those who use it as a work of reference. The 
publication is replete with interest, and presents a com- 
prehensive survey which will be found of exceptional 
utility. 


Deschanel's Natural Philosopy. Part III.—Electricity. 
An expansion of Everett's Deschanel, Part III., on the 
lines of Modern Electrical Theory. By J. D. Everett, 
M.A., D.C.L., F.R.S. Blackie and Son. 4s. 6d.—In this 
work, which is in the main new, Professor Everett caters 
for those who desire an up-to-date knowledge of electricity 
without the burden of deep mathematical research. 
Fundamental principles are stated clearly, and in the de- 
duction of consequences much attention has been given to 
selecting and devising the simplest proofs. A full explaha- 
tion of Maxwell'sconceptions with regard to electric action 
in Dielectrics, has been included, and electro-magnectic 
induction, as being the principle lying at the root of all 
electric supply on a large scale, has two long chapters. 
The chapters on dvnamos and electro-motors have been 
brought into line with the most recent theories, and in 
connection with magnetism a full summary is given of 
Ewing's methods of testing iron, with results, For the 
beneht of advanced students, a new chapter is intro- 
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duced describing several special methods of electrical 
measurements which have assumed practical importance, 
and a number of other features have been added 
with a view to the presentation of the subject in 
its modern shape as a clear and connected whole. The 
book is published in extremely useful form, and is fur- 
nished with a series of examples and answers. 


Easy Mathematical Problem Papers. By Charles 
Davison, Sc.D. Blackie and Son, Ltd. 2s. 6d.—These 
papers, by the mathematical master at King Edward's 
High School, Birmingham, form acourse for pupils about 
the age of seventeen, and include problem papers and 
miscellaneous problems in arithmetic, algebra, geometry, 
and trigonometry. The book can be had with or without 
answers and hints for solution. 


Our Empire Under Protection and Free Trade. By Sir 
Guilford L. Molesworth, K.C.IL.E. Ward, Lock and Со. 
Is. —In view of the present controversy on the subject of 
Protection and the heart-burnings occasioned by the 
latest Budget, this scathing condemnation of Free Trade 
makes a timely arrival. It is argued that England ac- 
quired her commercial and industrial superiority under 
a policy of strict Protection, and that by this same policy 
she is now being supplanted by the United States and 
other Protectionist nations. The great prosperity which 
gained Free Trade its prestige is attributed to a general 
wave of prosperity and improvements throughout the 
world which has been shared by other nations of late 
years in a far greater degree than by us. 

“ Free Trade, so called, has had a patient trial of more 
than half a century, and it is now time to take stock of 
the results in order to see how we stand. The results 
may be briefly summed up as follows : Under our policy 
of Free Trade we have lost that commercial and indus- 
trial superiority which we acquired under the policy of 
strict Protection. Our policy of direct taxation bears 
heavily upon our industries, and reacts on the working 
classes in reduction of wages and employment. Our 
agriculture has been ruined, and our industries are 
struggling hard for existence. Other nations, under a 
policy of strict Protection, are beating us in the race of 
competition, not only in neutral, but in our own markets. 
The policy of Free Trade has not secured for us either 
the cheap loaf, low prices of provisions, or reduced cost 
of living, for all of these have been equally secured by 
nations under a strict protective policy. We have sacri- 
ficed the substance for the shadow." 

“The American competition is far more formidable 
than that of Germany,” he remarks, “for her protective 
policy is far more complete." 

* [f America had pursued the policy of free imports, 
she could never have developed her manufactüres. She 
would have remained a huge agricultural country, ex- 
changing her agricultural produce for our manufactures ; 
even as it is, she experienced the greatest difficulty in 
developing her resources. Whenever she attempted to 
start ап industry the English manufacturers killed it by 
dumping down upon her a quantity of materials at low 
prices, and again raising the price as soon as the industry 
had been ruined. It was only by imposing high tariffs 
that industries could be developed. This was specially 
the case with the iron, steel, and tinplate industries, In 
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1846 iron rails were sold in the United States at 50 dols. 
per ton, but as soon as the tariff was removed English 
manufacturers reduced the prices of rails to 40 dols., 
swamped the market, then, after having ruined the 
industry in the United States, they raised the price to 
75 dols. 

“In 1867 steel rails were sold in the United States for 
150 dols. per ton, but under a heavy tariff the steel rail 
industry was established in the United States, and in 1883 
the price had fallen to 40 dols. Sir Lyon Playfair, as the 
apologist for the Cobden Club, has endeavoured to 
account for the fall by improved processes of manu- 
facture, which, of course, had some slight share in it, 
but the only improvement that would very materially 
cheapen the cost of steel rails is the ‘ Bessemer’ process, 
which was invented as early as 1855, and was in full use 
long before the dates above mentioncd. The reduction 
of price is fully accounted for by the fact that between 
1868 and 1899 the output of steel rails in the United States 
increased from 8,618 tons to 2,270,000 tons. The output 
of the United Kingdom decreased from 1,019,000 tons in 
1890 to 838,000 tons in 1899." 

In the earlier pages oí thc work the author urges that 
à great opportunity is now afforded for commercial union 
between England and her colonies. 


Cassell’s Cyclopaedía of Mechanics. Containing Re- 
ceipts, Processes, and Memoranda for Workshop Use. 
With 1,250 illustrations and an index of 9,250 items. 
Edited by Paul N. Hasluck. Second series. Cassell and 
Co., Ltd.—Tnis substantial volume of 384 pages includes 
a vast quantity of information on many subjects, com- 
piled from articles which have appeared in Work and 
the Building World. Indeed, so wide is the range 
of subject that the title appears to us to be some- 
what of a misnomer. For instance, to take the first 
twenty or thirty pages, it is a far cry from an electric 
engraving machine to the preparation of “а polish for 
glacé boots, to be applied with a sponge." Nor is it 
quite apparent what this or the "breaking of violin 
strings " has to do with mechanics or the workshop. 

There is no doubt considerable difficulty in arranging 
paragraphs of this description in an organised sequence, 
but the excellent index notwithstanding, we imagine 
that any plan would be better than none. For in- 
stance, at page 21 we read all about “ Heating water 
for bath." At page 25 we arrive at another paragraph, 
" Heating bath water."  Itisa relief on turning to the 
index to find these and nearly a score of other items 
about baths brought together in one place. The index 
saves the situation, but we certainly think an improved 
classification of the paragraphs might be made, though 
from the prefatory note we gather that this has not 
hitherto been found possible. 

The Cyclop:edia is unquestionably a very useful and 
valuable work, either for purposes of reference or for 
general reading, and we imagine that there are few 
mechanics or people with aptitude and constructiveness 
who could turn over its pages without finding something 
of interest, and possibly an impetus towards new fields to 
conquer. А great number of excellent diagrams and 
illustrations add to the utility and attractiveness of the 
volume. 


245 


The Steam Turbine. By Robert M. Neilson, 
A.M.LMech.E. Longmans, Green and Co. 7s. Od. 


net.—A volume which should be in the hands of all 


who are following up the development of the steam 
turbine. The author describes not only the principal 
parts of the leading types, but also the small details 
which are necessary to effective construction. He enters 
fully into the theory of the action of the steam turbine, 
and deals with the subject historically. Ап appendix 
sets forth the various patents which have, from time to 
time, been obtained. The work has some fine half-tone 
engravings, and is profusely illustrated throughout by 
line illustrations. 


The United Kingdom and Its Trade. By Harold 
Cox. Harper and Brothers. 3s. 6d.—This handy 
volume, packed with statistics and up-to-date informa- 
tion, is the first of Harper's International Commerce 
Series, the object of which is two-fold. In the first place, 
it is to supplv, in a compact form, to managers, clerks, 
and agents of commercial firms in all parts of the globe, 
accurate information about the commerce, resources, and 
needs of the principal countries of the world; the 
second, and equally important purpose of the series, 
is to supply to teachers and students in technical 
schools, colleges, and commercial universities through- 
out the British Empire and the United: States of 
America, what we may perhaps call guide-books to the 
wealth of modern nations. We sce in this series a very 
praiseworthy enterprise, which promises to be well 
carried out. It is certain that in order to leave nothing 
undone to maintain the prestige of British commerce we 
must be thoroughly alive to the progress made by other 
nations. In the course of his researches Mr. Cox has 
come to the remarkable conclusion that '* there is no man 
in the Kingdom who can say what is the real total of the 
expenditure controlled or the revenue raised by the 
direct authority of Parliament." 


United States and its Trade. By Henry Loomis 
Nelson. Harper and Bros. 3s. 6d.—Another of the 
above excellent series, this volume makes a valuable 
addition to the referencelibrary. Speaking of trusts the 
writer says :— 

“ The trust is regarded by some as the ultimate solution 
of an economic problem, but it has yet to vindicate itself 
and prove itself to be the highest type of administrative 
efticiency. In its early stages, which are not yet passed, 
it is subject to ills not unknown, at the outset, by the 
earliest forms of the corporation. It is often capitalized 
at more than its value, and it therefore deceives the 
investing public. Reduction of capital and reorganiza- 
tion are sure to come in some of the largest enterprises. 
The trust invites legal interference by reason of the frauds 
which have been practised before the public in its name, 
and because it is suspected of corrupting legislative 
bodies. Still, when it passes the present period, if only 
it can survive the hostility of labour, it is likely to become 
a great conserver of energy and preventer of waste. 
Organized labour is in doubt about the trust ; but, as a 
matter of fact, organized labour, itself a trust, is now 
dealing with organized capital, and thus far the result 
has not been harmful to the wage-earners." 


NEW CATALOGUES AND 


TRADE PUBLICATIONS. 


zx 


COE EET 


These catalogues may be had free of charge on application to the firms issuing them. Please mention 

PAGE'S MAGAZINE when you write. Manufacturers of Engineering and Electrical Specialities, etc., etc., 

are invited to forward for review in this column copies of their catalogues, price lists, and circulars, 
as soon as issued. 


The Avonside Engine Co., Bristol, — We have received, 
just in time for notice in this issue, a well-designed 
little booklet (Catalogue A) in which are portrayed to 
advantage some of their most recent types of locomo- 
tives for narrow-gauge railways “in stock or progress," 
including the “Lyell” (cyls. loin. to 18in. dia.), the 
“India” (cyls. тош. to IBin, dia), the “Fechan,” 
“Weston,” “Imperial,” “Spain,” “Tangier,” " Bengal," 
“Inglesa,” “Britain,” “Somerset,” etc. On page II 
appears a series of sectional diagrams of bufter and 
draw gear, which should materially assist prospective 
buyers when particularising their requirements in this 
direction. 


The Campbell Gas Engine Co., Ltd., Halifax.— This firm 
have recently added some new sections to their already 
bulky catalogue. Section A has nearly twenty illustra- 
tions of their latest designs in oil engines, suitable for 
ordinary power purposes and for electric lighting plants, 
together with particulars of their special type of self- 
starting apparatus for large engines. Section B 
embodies a description of their small combined pumping 
plants. Sections C and D are similarly arranged 
pamphlets, showing their oil engines as applied to 
winding and hauling gears and air-compressors. In 
section E their standard designs of mining pumps for 
moderate and high lifts are shown, as well as special 
types for water supplies and for pumping sewage, etc. 


Chas. Winn and Co., Birmingham.— А new catalogue 
and price list of their principal manufactures, com- 
prising screwing machines, fitters’ tools, and steam 
fittings. Within the last few months several new 
features have been introduced in screwing machines, 
and, in addition to various mechanical improvements 
(of which the duplex vise is an important one), it has 
been possible to considerably improve the appearance 
of these machines. Specimen steam fittings, selected 


from an extensive range of modern boiler and engine 
mountings, are illustrated by half-tone and line en- 
gravings, and include their parallel slide stop valves, 
in which important improvements have been таас. 
We also note some interesting details of their patent 
" Reliable " gauge-glass protector, the excellent qualities 
of which are vouched for by the good opinion of the 


' various railway companies. 


The Auto Machinery Co., Ltd, Coventry.—A series of 


descriptive pamphlets and price lists covering the manu- 
facture of goods from hard cast steel, ground to very 
fine limits. One of their principal specialities is a 
ball thrust bearing made of the best cast steel, hardened, 
tempered, and accurately ground. The bearing is 
correctly designed for running with the least possible 
friction, and is adapted to loads of from 618 to 8,043 Ibs. 
per ball at speeds of from Io to 1,000 revolutions per 
minute. Special designs of ball can be submitted to 
meet any conditions of load and speed. Other manu- 
factures are “The Auto" gun-metal valveless circu- 
lating pump for motor cars, etc. ; the “ Auto” roller 
bearing— well known as an oil and power saver when 
applied to motor cars, tramcars, etc., etc. ; “ Auto” 
ball thrust rings—for which special advantages are 
claimed — nuts, screws, bolts, studs, bright washers, and 
all kinds of steel, phosphor bronze, manganese bronze, 
and brass balls. 


The Library Bureau, Ltd., London.—We have received a 


very interesting and well-arranged booklet of 60 pages 
and cover, printed in two colours—entitled, “ Vertical 
Filing." Although not an engineering firm in the 
ordinary sense, we gather from their own description 
that they have successfully engineered to a satisfactory 
solution a most important problem, viz. : How to turn 
the old-fashioned complicated method of filing corre- 
spondence, catalogues, credit reports, invoices, orders: 
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and duplicate bills, requisitions, legal documents, and 
the multiplicity of other office papers into а simple, 
automatic, апа expansive system. Library Bureau 
methods make an end of congested records, and convert 
contusion and chaos into simplicity and order. The 
»vstein is described at length, and the booklet should be 
read by evervone who has to deal with the tiling of 
correspondence. The letters are filed numerically in 
a vertical filing cabinet, an alphabetical card index 
supplving the necessary reference numbers. 


The Lyle Co., Ltd London.—Another filing system for 
which the promoters claim exceptional advantages, is 
that of the Lyle Co., Ltd., the principal factor in this 
case also being à simple апа easy method of сага 
indexing. Letters and papers, no matter in how great 
varicty, can be found quickly when wanted, апа the 
system “is sufficiently clastic for the most complex corre- 
spondence.” Among the “abilities " of which we are 
told the system is capable, are : accessibility, expansi- 
bility, adaptability, divisibilitv, contractibility, up-to- 
date-ability, апа in a neat little brochure, tastefully 
arranged, we are informed that the “Lyle ” Card Index 
Svstem is already in use in the offices of almost every 
trade or profession. A card ledger is another of the 
company’s specialities. Each account has a card ruled 
both sides, which is good until filled, when it is 
eliminated апа placed on the transfer file, whither all 
closed accounts are at once removed, so that only open 
accounts need be handled. 


Ernest Scott and Mountain, Ltd., Newcastle-on- T yne.— 
Circular 27 has just come to hand, and we cannot 
speak too highly of its general appearance and get up. 
It is an exquisitely printed brochure of about 70 pages, 
profusely illustrated by half-tone blocks of the trst 
quality. Various electric lighting, power, pumping, 
and hauling plants recently supplied by the firm are 
described, the object being to introduce to the readers' 
notice some of the latest types of machinery for elec- 
trical transmission under various circumstances, 
Accompanying the booklet is an excellent little pam- 
phlet (illustrated) containing a short but interesting 
article on the Utilisation of Electrical Machinery in 
Coal and other Mining, by W. C. Mountain. Of 
interest to all users of electrical power. 


The Pressed Steel Car Co., Pittsburg, Ра, —А “ Catalogue 


de luxe " of 77 pages and cover, printed in two colours, 
on the best art paper and illustrated by large half-tone 
blocks. The whole catalogue from beginning to end is 
quite a work of art and reflects much credit on its 
designers. An edition is also published in French. 
Their different makes of pressed steel cars are well 
described, and the illustrations include one or two of 
exceptional interest, being reproductions from photo- 
graphs of railroad accidents in which the pressed steel 
cars certainly appear to have withstood the shock of the 
collisions much better than their wooden companions ; 
in fact, they are scarcely damaged, while the others 
hgure аз a hopeless pile of wreckage. In addition to 
the ordinary pressed steel cars the company manufac- 
ture various kinds of pedestal trucks from the same 


material for 60,000, 80,000, and 100,000 Ibs. capacity 
cars and tenders. 


The Newall Engineering Co., Ltd., London.—A short 


treatise on “Limits and Limit Gauges,” which are 
specially manufactured by this frm with a guarantee 
of accuracy to ‘oool. Particular mention is made of 
their caliper limit gauge, which it is claimed supplies 
a full stock of solid limit gauges atonce. The frame is 
in the form of a crescent, and is made of special metal 
for the purpose. The screws and anvils are of 
hardened steel, ground true after hardening, and the 
holes for them are put in on a special machine, which 
ensures their being in line. It is claimed that the 
locking plugs, when closed, make the gauge fully as 
rigid as a solid one. The use of the gauge is obvious, 


Т. S. McInnes and Co., Ltd., Glasgow. -Two illustrated 


pamphlets, one being a description of the “ Мао” 
Continuous Explosion and Pressure Recorder, and the 
other a treatise on Messenger’s Furnace Deformation 
Indicator (Patented) for gauging the circularity of boiler 
furnaces and cylinders. The pressure recorder is an 
instrument for registering the variations in the ex- 
plosions of gas and oil engines, and the strokes of 
pumps, compressors, etc. As illustrated, the instru- 
ment is fixed to a McInnes-Dobbie gas engine ; the 
text informs us that it gives a continuous graphic 
tracing, from which the number of explosions, 
together with the initial pressure of each, can 
be determined. It also shows the regularity (or 
otherwise) of the variations, and the corresponding 
number of revolutions, proportion of misses, rate of 
compression, etc. The Deformation Indicator is also a 
very useful instrument which, by a simple process, 
indicates the slightest distortion in the circularity of a 
furnace. Опе or two letters (reproduced) from = users 
speak highly of its capabilities and general utility. 


Sheppard and Sons, Ltd., Bridgend. — А well-printed 


and freely illustrated booklet descriptive of their coal- 
sizing, Washing, and colliery plant, coal-breaking and 
crushing machinery, elevators, conveyors, etc. Special 
attention is called to the “Sheppard” improved coal- 
washing machine, which, it is claimed, is the most 
effective form of washer for purposes where it is 
undesirable to size the coal previous to washing. 
Over тоо such plants have been erected at home and 
abroad. A couple of line engravings illustrate the 
longitudinal section and ground plan of the Cyfarthía 
Washery, which is capable of dealing effectively with 
500 tons per day. А screening and loading plant 
manufactured by the frm is also of interest to colliery 
proprietors, mining engineers, etc and their patent 
portable railway engines are well worthy of notice. 


W. F. Mason, Ltd., Manchester.—Judging from the long 


list of names of well-known firms both at home and 
abroad who are users of Duff's Patent Continuous Gas 
Producer (according to the pamphlets which have 
reached us), there is little doubt that this extremely 
useful though simple device continues to command 
much favour. Its manufacture and use are very lucidly 
described in a well-written buoklet of 50 pages by 
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F. J. Rowan, A.M.I.C.E., Glasgow, published by the 
makers. Other specialities of this firm are the 
" Weardale" Furnace and the Duff Patent “ Con- 
tinuous” Forced Blast Furnace—the latter of which, 
we are told, marks the latest improvements for burning 
low grade fuels, and embraces many advantages non- 
existent in other furnaces. 


Henry Crowther, Cleckheaton.—A well designed and 
useful catalogue and price list of wrought-iron pulleys 
shafting, etc., for the transmission of power. The 
booklet contains some excellent reproductions from 
. photographs of the principal specialities manufac- 
tured by the firm, including steel shafting, loose 
collars, couplings of many descriptions, clutch levers, 
plumber blocks, pillar and wall brackets, sling hangers, 
etc., etc., of interest to users of all kinds of power 
machinery. 


J. Н. Holmes and Co, Ltd. Newcastle-on-T yne.—A 
tastefully arranged and well-printed brochure, profusely 
illustrated with half-tone reproductions of their prin- 
cipal speciality, the * Lundell " continuous current and 
electric motors, as applied to ventilating fans, news- 
paper printing, paper cutters, ruling machines, notch- 
ing, punch and die presses, pressure blowers, travelling 
cranes, boring and drilling machines, etc. The appli- 
cation of these motors for driving newspaper machines 
is quite a new development, but that it is already 
becoming popular is shown by the long list of journals 
using the system. ^ 


W. T. Glover and Co., Ltd., Manchester.—À well-printed - 


illustrated booklet of 20 pages and cover, containing 
price list for telegraph, telephone, and electric bell 
wire, telegraphic and telephonic cables, etc. The prin- 
cipal specialities of the firm are patent telephone cables 
(single and metallic circuits), twin “Magpie” cable 
(metallic circuit), and an improved anti-induction tele- 
phone cable for both single and metallic circuits. 
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Lightning conductors, a new wire gauge, and a patent 
cable suspender are also specialities. 


British Thomson-Houston Co. Ltd., London.— The latest 


addition to this firm's ever-increasing catalogue of new 
electrical appliances is an eight page pamphlet (No. 125), 
descriptive of a new traction motor, which has been 
designed to meet the demand for motors correspond- 
ingly larger than those heretofore used for tramway 
work owing to the tendency to increase the sizes and 
speeds of cars. Itis called the G.E.—67 Traction Motor, 
and is of greater capacity than the well-known G.E.— 
52, while combining iin a remarkable degree light 
weight, compactness, and efficiency. Accompanying 
the pamphlet is a printed index to the whole of the 
catalogue, printed up to May 15th, 1902. This is a very 
useful and welcome addition. A very neat illustrated 
brochure of eight pages and cover sets forth some of the 
advantages claimed for the B.T.H. Edison incandescent 
lamp. It is pointed out that each of these lamps 
undergoes fifty constructive operations, and has forty 
separate tests performed on it before it is completed. 
The pamphlet also gives a useful lesson on the economic 
use of electric bulbs. 


Ed. Bennis and Co., Ltd., Bolton.—An illustrated booklet 


of sixteen pages explaining the mode of applying the 
Bennis patent pneumatic geared machine stoker and 
self-cleaning compressed air furnace, of which they 
state there are now over 12,000 in use. Their auto- 
matic steam regulator is also described and illustrated. 
The booklet is supplemented by two four-page 
pamphlets—one being the reprint of an article from 
The Paper Maker and British Paper Trade Fournal 
of the 16th September last (in which the Bennis system 
is favourably expounded), and the other containing a 
table of good results from comparative tests. А letter. 
(reproduced) from one of their customers portrays in 
glowing terms the exceptional advantages accruing 
from the use of the Bennis patent mechanical stoker. 
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NAVAL 


MONTHLY NOTES ON NAVAL PROGRE 


ASA T is generally assumed 
4 that at this time of 
the year the Naval 
Estimates are in 
course of prepara- 
tion by those 
officials who are not 
enjoying their holi- 
days;andforseveral 
reasons special 
interest attaches to 
the Estimates to be presented to Parliament 
next year. In the first place, if general expecta- 
tion be fulfilled, these Estimates should exhibit 
some mark of the mind of the new Director of 
Naval Construction. This in itself would direct 
particular attention to the votes which cover 
shipbuilding and design, but in addition there 
are questions connected with the struggle for 
supremacy between guns and armour, with the 
relative value of speed, and with the most 
efficient and economical method of generating 
steam, which cannot fail to give these matters 
additional importance. It is in taking into 
consideration the trend and bearing of each 
change іп its relation to these questions 
that the difference lies between the professional 
aspect and the point of view of the public. It 
is, perhaps, only natural that what we may 
term the casual observer of naval affairs should 
be inclined, on learning that a new ship is to be 
built, to limit his regard to the more prominent 
and to base his estimate of 


characteristics, 
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improvement or otherwise upon a comparison of 
these with the similar characteristics of other 
vessels of the same or like classes. The result 
of such casual and misleading comparisons 
must be familiar to all students of naval affairs 
who watch the daily and weekly press and the 
magazines intended for general reading. The 
outgrowth takes the shape commonly of articles 
in which, for instance, displacement alone is 
sometimes regarded as the essential factor for 
purposes of comparison between rival ships 
or rival fleets, sometimes gun power, and 
sometimes speed. It is, indeed, true that 
each of these attributes and others, such 
as coal endurance, may in turn become 
the chief factor of immediate efficiency, 
but a more intelligent appreciation will be 
formed by taking into account all the elements 
which contribute to the effectiveness of a ship 
of war, in relation to the duties required of the 
vessel. It may be as well then to summarise 
here the several qualities which in a greater or 
less degree are combined to make up what has 
been called battle-worthiness. 
QUALITIES DESIRABLE IN SHIPS OF WAR. 

It will be readily understood that the import- 
ance of each of these qualities varies relatively 
to the duties which each ship may be called 
upon to perform, and that in our enumeration 
of them they are not placed in order of value as 
regards any particular class. Displacement is 
primarily а measure of the vessel's power to 
carry а certain weight, which weight may be 
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distributed in various ways. It is possible to 
imagine two ships of precisely the same dis- 
placement, yet of entirely unequal value so far 
as battle-worthiness is concerned. The fleets 
of all the Powers may be made to yield examples 
demonstrating the misleading nature of com- 
parison by displacement alone. Offensive power 
is a quality which may be given by guns, 
torpedoes or other weapons, or by several 
kinds together, and may be affected in a marked 
degree by the distribution of these weapons, 
The method of placing the guns in a ship may, 
and generally does, have an important bearing 
on her tactical use. Defensive power depends 
mainly on the resisting value of armour to 
projectiles and its extent and distribution in 
relation to the vulnerable and vital parts of the 
ship. Locomotive power includes’ speed, coal 
endurance, the economy and efficiency of the 
boilers and machinery, with the very important 
quality of being able to proceed rapidly from a 
position of rest to one of action ; in other words, 
to raise steam with the least possible delay. 
Handiness involves satisfactory steering power, 
obedience to the helm, and steadiness in relation 
to the course, which is not to be found to the 
same extent in all vessels. As is now well known, 
every ship may be said to have her own idio- 
syncrasies in this connection, and until these 
have been discovered, the handiness of the 
ship cannot be developed to its fullest extent. 
Sea-worthiness, in itself a combination of 
elements, is, it goes without saying, essential 
to every ship. Jn a war vessel it includes, 
amongst other things, steadiness as a gun plat- 
form, and habitability for the crew in a reason. 
able measure. Last, but not least, there is “ the 
man behind the gun,” a comprehensive term, 
which may be said to include efficiency in 
numbers, in discipline, and in training, of the 
vessel's officers and men. As has been very 
truly said, it will be of very little account in the 
day of battle for the ship to have been well 
designed, for her engineers to have brought her 
to the place of action, and for her guns to be of 
the very latest model, if it be then found that 
her men cannot shoot straight and hit the enemy. 

At another time we may consider the relative 
importance of the various elements we have 
described in thosevarious classes of vessels whose 
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duties differ as widely as do those of a battle- 
ship and a torpedo-boat. One word, however, 
may be said on the need for homogeneity in 
regard to the proportion of each element in each 
class of vessel. It should be obvious that it is 
useless in a group of vessels intended to 
manceuvre and fight together to make large 
differences in their respective powers, whether 
for offence, defence, locomotion or handiness. 
Any such differences must result in waste of 
power, and waste is abhorrent. 


GREAT BRITAIN. 


The two most important vessels in the pro- 
gramme of 1900-1901 were the battleships 
Queen and Prince of Wales. These vessels have 
not previously been described in these Notes, 
and, as they present some novel features, the 
following characteristics will be useful for pur- 
poses of comparison: The displacement is 
15,000 tons, which is also that of the Formidable 
class. The length is доо ft., breadth 75 ft., and 
mean load draught 26ft. gin. The armoured 
protection, which is also similar to that in the 
Formidable, consists of a gin. belt, commencing 
from the after barbette and running forward 
to within 30 ft. of the bow, where it is con- 
tinued right forward with a thickness of 2 in. 
of armour. At its after end there is a curved 
transverse bulkhead of 12 in., armour protection 
being continued to the stern by a deck 2 in. on 
the slope and rin. on the flat, which extends 
the entire length of the vessel. The belt itself 
is 15 ft. deep, and there is no bulkhead forward. 
The barbettes carrying the principal guns, two 
I2 in. 50-ton wire-bound breech-loaders in each, 
are protected by armour varying in thickness 
from біп. to 12 in., the hoods of the barbettes 
varying also in thickness from 8 in. to ro in. 
The secondary armament of these vessels differs 
from that in the Formidable class ; the former 
being provided with eight 7:5 in. quick-hring and 
ten 6 in. guns, the casemates for these pieces 
having 6 in. plates. As designed, these are the 
last British battleships to carry their secondary 
armaments in casemates. The machinery is 
practically identical for the two ships, and will 
consist of two sets of the inverted three-cylinder 
triple-expansion type, arranged to work twin 
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FRENCH CRUISER “JEANNE D'ARC.” 
Displacement, 11,270 tons. Heaviest Gun, 76 in. Thickest Armour, 78 іп, L.H.P,, 28,500. Nominal Speed, 22 knots. 
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screws of 17 ft. біп. in diameter. The cylinders 
are 31'5 in, 5r5 in., and 84in. in diameter 
respectively, with a 4 ft. 3 in. stroke. Тһе 
number of revolutions when developing 15,000 
hp. is calculated to be 108 рег minute, 
and when developing the contract power of 
20,000 h.p. is estimated to give a speed of 
Ig knots. Steam will be given in the Prince 
of Wales by twenty water-tube boilers of the 
Belleville type, placed in three compartments, 
but in the Queen the type of boiler chosen is that 
of Babcock and Wilcox. 

Armoured cruisers of the “ County" class, of 
which mention has already been made in 
previous issues, are now coming to the front, 
the Bedford being the most advanced, having 
already undergone some of her trials at Devon- 
port. The other vessels of the class are the 
Kent, laid down at Portsmouth, February 12th, 
1900, and launched March 6th, дог. This 
vessel is now being pressed forward. The 
Essex, laid down at Pembroke January Ist, 1900, 
was launched August 29th, Igor, and should 
soon be ready for her trials. The Monmouth, 
bulding by the London and Glasgow Ship- 
building Company, was launched on Novem- 
ber 13th, тоот; the Lancaster, building at 
Elswick, on March 22nd, 1902. The Cornwall, 
building at Pembroke, is to be ready for 
launching in October. The Suffolk, laid down 
at Portsmouth, March 25th, тот; the Berwick, 
building by Messrs. Beardmore; the Cumberland, 
by the London and Glasgow Company ; and the 
Donegal, by the Fairheld Company—ten in all. 
There are also six vessels of the “County " 
class ordered to be built, but with slightly 
different design. These are the Devonshire, 
building at Chatham, and the Antrim, Argyll, 
Hampshire, Carnarvon, and Roxburgh. 

It will be remembered that in last year’s pro- 
gramme reference was made to a new class of 
“scouts,” and in connection with these vessels 
it was proposed to revert to the method used in 
the case of the torpedo-boat destroyers. The 
private shipbuilders cf the country were asked 
to give the Admiralty the benefit of their 
creative ingenuity by submitting designs to fulfil 
certain stated conditions. These designs have 
now been received, and it is expected that 
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before long the First Lord will make an 
announcement in regard to the distribution of 
the tenders for these vessels. 


FRANCE. 
Reference has already been made in these 
notes to the intluence upon the progress of the 
French Navy of a change in the Ministry or of 


. the Minister responsible for the Navy. М. 


Pelletan had hardly succeeded M. de Lanessen 
before indications were apparent that such a 
change was imminent. Of the six battleships 
authorised by Parliament, two were to be built, 
and the contracts had been signed with the 
Chantiers de la Gironde and the Chantiers de 
la Méditerranée for their construction. М. 
Pelletan has now notified the contractors that 
the financial state of the country does not 
encourage the hope that money will be avail- 
able for these vessels. Whether he will be 
able to divert the amounts voted to other pur- 
poses has yet to be seen, but that delay in the 
completion of these vessels will result is fairly 
certain. In the meantime it is announced that 
the battleship République will be launched on 
September 4th, at Brest ; and as by the previous 
arrangements the Démocratie was to take her 
place on the slips, we may then have an indica- 
tion of how far M. Pelletan's ideas will prevail. 

With the laying down of the two armoured 
cruisers, Fules Michelet and Ernest Renan, the 
naval programme of 19oo may be said to have 
been completed, so far as this class of vessel is 
concerned. The demand of the Superior 
Council was for three divisions of eight vessels 
each, but provision was only made for twenty- 
three. In these twenty-three cruisers there are 
eight different types, of which four were 
mentioned in the first issue of this magazine, 
the others being the Dupuy de Lome, of 6.300 
tons displacement ; the Amiral Charner, of 4,700 
tons ; the Pothuau, of 5.300 tons ; and the Feanne 
d'Arc, of 11,200 tons displacement. The last- 
named were the heaviest vessels until the Léon 
Gambella class was designed, and it is to this 
class that the Michelet and Renan, of 12,500 tons 
each, belong. These five vessels are estimated 
to cost £1,200,000 each. 

On July 24th the Gudme submarine was 
launched at Rochefort. This vessel is 135°8 ft. 
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long, 9°5 beam, with a draught of 9:5 ft. Her 
displacement is 185 tons; she is expected to 
have 12°5 knots speed awash, and 9 knots when 
submerged. She is one of the largest class of 
submarines, her sister ships being the Farfadel, 
Korrigan, and Lulin. 

GERMANY. 

Last month we referred to the new 
{уре of German battleship, of which four 
are in hand. These are H., commenced at 
the Germania Yard, Kiel, on October 24th, 
1901; J., which is in hand at Dantzig ; 
K., which is to be built at the Vulcan 
Yard, Stettin; and L. at the Germania Yard. 
These are the largest battleships yet put in hand 
in Germany. "The displacement is 13,200 tons, 
as compared with the 11,800 tons of the 
Willelsbachclass. The length is 398 ft. 6 in., the 
beam 72 ft. то in., and the draught 25 ft. 10 in., 
all of which dimensions show an increase 
upon those of the previous type of battleship. 
These vessels will have a complete belt 
of armour of 9 in, and 4 in. of Krupp 
steel with the armoured deck curved down 
to the lower edge of the belt for further pro- 
tection. Above the side armour will be armour 
for the citadel, and above thisagain an armoured 
battery, in which will be mounted ten 677 in. 
quick-hrers. Four similar guns will be mounted 
in the citadel in turrets at the four corners, 
while two barbettes at either end will mount 
two guns of II In. calibre each. These gun 
positions will be protected with тоіп. of 
Krupp steel, and the bases of both barbettes 
and turrets will be well protected. ОЁ six 
torpedo tubes, five will be submerged. The 
boilers of these ships will comprise a proportion 
both of the cylindrical and water-tube types, 
and the engines are to be capable of developing 
16,000 h.p., giving a speed of r9 knots. The 
normal coal capacity is 800 tons. Six torpedo- 
boat destroyers have been ordered of Schichau. 
These vessels, to be numbered 114 to II9, 
will be of 350 tons displacement, 6,000 h.p. 
and 28 knots speed. 

RUSSIA. 

Reference was made in the July issue to the 
battleship Ore/ of the new programme, building 
at Galerny Island. This vessel, begun on 
June and, 1900, was launched on July 20th, when 


257 


about 56 per cent. of the work on her had been 
completed. Нег length will be 398 ft. 11 in., 
beam 760 ft., draught 26 ft., displacement 13,516 
tons. The engines, of 15,800 h.p. will be 
supplied by twenty Belleville boilers and 
give a speed of 18 knots. The armament 
comprises four 12 in., twelve 6 in. quick-fring, 
twenty 2:9 in., and several smaller guns, besides 
four torpedo tubes, two of which are submerged. 
Some of her armour is to be supplied bv the 
Carnegie Steel Company, and a recent trial was 
made of test plates in the United States. These 
plates were of 4 in. treated by the Krupp 
process. А 4 in. gun and a Wheeler Sterling 
projectile of 33 lbs. were used for the trial. 
Four rounds were fired, the last with a capped 
projectile. "The striking velocity of the four 
rounds was respectively 1,837 ft. sec., 1,845 ft. sec., 
1,830 ft. sec., and 1,834 ft. sec. ; and the energy 
was 771 ft. tons, 778 ft. tons, 766 ft. tons, and 
769 ft. tons. The last made a clean hole through 
the target. The battleship Алас Pocemkin 
Tavrichesky, which was begun at Nikolaiev on 
December 7th, 1897, and launched on October 
gth, 1900, has now been sent to Sebastopol to 
be completed. The length of this vessel is 
378 ft. 6 in. over all, and at the water-line 
371ít. 2in. Her beam, 73ft; draught, 27 ft.; 
displacement, 12,600 tons. Steam is provided 
by Belleville boilers, one group heated by coal 
and the other by petroleum. Her coal capa- 
city is 760 tons, and petroleum storage 580 
tons. The engines, of 10,600 h.p., are to 
give her a speed of 16 knots. Her armoured 
helt extends 237 ft. amidships, having a thickness 
of gin., and is continued to the ends fore and 
aft with a thickness of зіп. Over this is a strip 
біп. thick, extending for a distance of 156 ft. 
amidships, and above this again another strip 
sin. thick extending for a length of 168 ft. 
Bulkheads close in the batteries, the armour 
being respectively 7 in., 6 іп., and 5 in. in 
thickness. Two armoured decks are provided, 
the maximum thickness on the sloping part of 
the lower one being a little less than 21n. АП 
the armour used is treated by the Krupp process 
and made in Russia. The armament consists of 
four I2in., sixteen б in., fourteen 2'9in., and 
some smaller guns, the larger calibres being of 
the Canet type. 
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THE GERMAN CRUISER “PRINCE HEINRICH," 


Displac ^ ‘ А : | k 
placement, 8.868 tons. Heaviest Gun, 9'4in. Laid down, December rst, 1898. Launched, March 22nd, 1920. Thickest Armour, 4 in. 
І.Н.Р., 15 ооо. Nominal Speed, 20 knots. 


On the same day that the Orel was launched, 
the Czar performed the ceremony of the zakladka 
on the new Russian cruiser Oleg. This vessel 
was begun on November 2186; 160r. Нег 
length will be 433 ft. IOin., beam 54 ft. 5'5 in., 
draught 2o ft. 7 in., and displacement 6,675 tons. 


UNITED STATES. 


The battleship programme of the United 
States contains many interesting features. It 
may be said to have begun with the Kearsarge 
and Kentucky, launched in 1898, and displacing 
11,540 tons. Іп these vessels was introduced 
the system of superposed turrets, four 8 in. guns 
being coupled in two smaller turrets upon the 
top of the large turrets for four 13 in. guns. This 
system was not applied in the Alabama, Illinois, 
and Wisconsin, of 11,525 tons, nor again in the 
Maine, Missouri, and Ohio, of 12,400 tons, which 
belong to the programme of 1897-98. For the 
three ships however of the 1899 programme, the 
Georgia, New S'erscy and Virginia, and the two 
ships of the r9oo programme, the Rhode Island 
and Nebraska, the superposed turret was again 


adopted. These vessels will displace 14,600 
tons, and their armament will comprise four 
12 in., eight 8 in., twelve 6 in., and some thirty 
smaller guns, which may be compared with 
the armament of our King Edward VII, class, 
consisting of four 12 in., four 92 in, ten 6 in., 
and about twenty-four smaller guns. The 
speed of the United States vessels will be about 
half a knot more than that of our new ships, 
the protection and coal capacity being about the 
same. As was said last month the programme 
of the present year includes two battleships 
of not more than 16,000 tons each, which may 
indicate that the system of superposed turrets is 
again to be abandoned. If we include the 
Indiana, Iowa, Massachusells, Oregon, and Texas, 
with the fifteen ships just mentioned, we have 
the twenty battleships recommended by the 
Naval Policy Board of July, 1890. 

The same Board recommended that there 
should be sixty cruisers in the fleet, and so far 
as armoured vessels of the class are concerned 
there are now thirteen completed, building, or 
projected. 
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To is a tendency, one that is inseparable 

from all epoch-making developments, to 
suppose that “wireless” telegraphy is a new 
thing, suddenly originated and offered to the 
world by a discoverer. The Röntgen rays, so 
called from the distinguished German professor 
who first discovered them, were exceptional, in 
that they had not been expected or predicted 
by theory, and consequently for a time they 
were not understood; but with our present 
subject there was no room for a surprise. 
Theory in that case preceded experiment, and 
the waves were being actually looked for by 
several experimenters. 


MAXWELL'S THEORY. 


For the basis of modern telegraphy without 
conducting wires it is not necessary to go 
back further than the memorable researches of 
Professor James Clerk Maxwell, of Cambridge, 
who in the early sixties demonstrated by 
mathematical and physical reasoning that an 
electric oscillation should send out electro- 


magnetic waves which are of the same 
order as waves of light and heat, and, in fact, 
form a continuous sequence with them, 


differing only in respect of their lower range of 
frequency and greater length, which prevent 
their recognition by our senses. Electricity, 
magnetism, light and heat are, in fact, merely 
abstract names for different manifestations of 
the same phenomenon, to which may be added 
a further series of effects due to waves of higher 
frequency than those of light, the photo- 


chemical, or ultra-violet, and the already men- 
tioned Róntgen rays. 


THE HERTZ EXPERIMENTS. 


Maxwell’s belief had for a time few followers 
outside this country, the Germans especially 
being wedded to a rival theory of action at a 
distance. It was, nevertheless, left for a 
German, the lamented Heinrich Hertz, who 
died in 1894, to put the crown to Maxwell's 
work by confirming experimentally the existence 
of such radiations and their behaviour in à 
manner like the visible ones of light. By means 
of suitable receivers, or “resonators,” he inter- 
cepted and measured their length and frequency; 
showed that they could be reflected and de- 
Hected by metal surfaces, refracted by certam 
media, concentrated by lenses, impeded by 
glass or water, and even polarised. He proved, 
in fact, that they behaved in all respects like 
a beam of light, having, moreover, the same 
velocity of transmission, viz., 186,400 miles per 
second. Only in the frequency and amplitude 
of their vibrations, which govern the physical 
effects they are capable of producing, is there 
any essential difference. "The form of detector 
employed by Hertz in his experiments to inter- 
cept the invisible rays he was dealing with was 
a split metal ring, with the ends capped by two 
small balls which nearly touched. When ? 
spark from a Leyden jar or oscillator Was 
allowed to start vibrations in the neighbour 
hood of such a ring, surging currents were = 
up in it corresponding in duration to the lengt 


n 
, 
ч 


== —— „шз ла жт س‎ o 


Wireless Telegraphy. 


of the disturbance, and these manifested them- 
selves by a secondary spark between the little 
balls. 

Hertz’s results, published in 1888, attracted 
wide attention, especially amongst those who 
had already been 
working at Max- 
wellian waves, 
of whom the 
late Professor 
Fitzgerald, of 
Dublin, and Dr. 
(now Sir) Oliver 
Lodge were 
amongst the 
most рготіп- 
ent. The chief 
outcome of their 
labours and 
others, since 
then, has been 
an immense im- 
provement in 
the sparking 
apparatus used 
to start the 
vibrations, and 
a multiplication 
of suitable forms 
of detectors, 
many of them 
of greatly іп- 
creased sensi- 
bility. These 
two pieces of 
apparatus form 
th e essential 
elements in 
modern ''wire- 
less” or—as the 

correct Ger- 
mans prefer to 
call it—‘‘ spark” 


"WIRELESS" TELEGRAPHY А BYE-ISSUE. 


Meanwhile itis necessary to remark that tele- 
graphy across space was only a bye-issue of the 
researches with Hertzian waves ; Hertz himself 
Paid no attention to it, though the application 


SIR OLIVER J. LODGE, D.SC., F.R.S., LL.D 
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telegrap у, Princifal of the University of Birmingham, 

their develop- 

ment will be dealt with separately. 
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was obvious, and of his successors, î who did, 
most were concerned at first with the scientific 
rather than the practical aspect. Neverthe- 
less, the question of signalling across space 
without connecting wires had arisen at a fairly 
early date, and 
electrical work- 
ers had been 
engaged upon 
it. Speaking 
generally, the 
earliest experi- 
ments had no 
reference to 
ætheric vibra- 
tions whatever, 
but were at- 
tempts to utilise 
the known 
leakage of elec- 
tric currents 
through the 
earth and 
through water, 
to communicate 
between more 
or less distant 
points. 


PRIMARY FACTS. 


A diagram 
will explain this 
system clearly. 
A and B are 
metal plates 
sunk іп the 
water at two 
points on one 
side of the river 
Thames, and 
connected by an 
insulated wire. 
C and D are 
corresponding . 
plates also con- 
nected on the opposite side. If a current is 
passed through the wire A B it uses the 
earth, and more particularly the water, as 
a return circuit, spreading out їп the 
manner shown by the dotted lines. A 
portion of the current spreads as far as 
the metal plates C and D, and passing into the 
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wire which connects them, will give faint, but 
perhaps intelligible, signals. When a storm 
once destroyed the cable connecting the island 
of Mull with the mainland the telegraphists 
actually used this method of signalling, the ends 
of the overhead land wire on the island being 


DIAGRAM SHOWING EARTH CURRENTS. 


dipped into the sea, whilst at Oban a wire a 
mile and a-half long was laid along the shore 
and dipped into the sea in a corresponding 
manner. Communication was thus kept up for 
over a week across a strait two miles wide. 
Experiments of this kind were made by Morse, 
the father of telegraphy, as far back as 1842, 
and were continued down to 1894, the introduc- 
tion of the Bell telephone in 1877-8 providing 
experimenters with the most sensitive receiver 
that could possibly be devised for making smali 
currents perceptible, and giving a considerable 
impulse to their attempts. 


EARLY EXPERIMENTS. 


Under the influence of this renewed activity, 
Mr. (now Sir William) Preece conducted a long 
series of experiments between the Isle of Wight 
and the mainland, and later at Penarth, and 
across the Kilbrennan Sound, between Kintyre 
and the Isle of Arrar. "The distances traversed 
in this way were from four to six miles, 
to accomplish which land-lines of several miles 
in length were required. The system in fact 
was far from economical, and is chiefly inter- 
esting nowadays from a historical point of view. 
Perhaps the most successful attempt to cope 
with its possibilities was that made by Dr. 
Rathenau and Professor Rubens in 1894, across 
the open waters of the Wannsee, near Potsdam. 
Using sunk metal electrodes and a base-line 
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about 550 feet long, these experimenters suc- 
ceeded in signalling three miles, the current 
generator being a battery of 75 accumulators 
with a rotating interrupter. The receiver was a 
telephone, from which messages were read off 
in the usual dot and dash code. Earth currents, 
as a mode of communication, are 
employed in one of the latest competing 
systems of "wireless" telegraphy (the 
Orling-Armstrong) as well as in the 
earliest experiments, and will be 
referred to once more in this connection 
in a subsequent article. 


ELECTRO-MAGNETIC INDUCTION, 


A more promising method of sig- 
nalling across a distance without 
conducting wires appeared, and still 
appears, to be offered by the phe- 
nomena of electro-magnetic induction. 
A varying or aliernating current in a wire 
circuit has the property of inducing a corre- 
sponding current in another circuit near it. 
This is the principle of the ordinary trans- 
former, in which, however, the two circuits 
are packed as closely together as they can 
be and provided with а metallic. core to 
render the losses of transformation as small 
as possible. In telegraphy the object is to 
get the circuits as far apart as possible, and 
yet preserve economy, which can only be done 
to a limited extent without the use of special 
devices The most important of these are 
associated with the name of Sir Oliver Lodge, 
whose work, dating from about 1889, will be 
described presently. Practical experiments 
with induction were also carried out by Sir 
William Preece at several points and in several 
ways in 1893, and his results were summarised 
in a paper read by him before the Chicago 
Congress. In many of his experiments earth- 
completed circuits were used, and there is little 
doubt that earth conduction currents as well 
as induction played a part in the performance. 
On one occasion at least, however, two quarter- 
mile squares of insulated copper wire were used, 
in such a way as to preclude earth currents, and 
with these, by means of rapidly-interrupted or 
vibratory currents, signals were transmitted 
inductively over a distance of about a quarter of 
a mile. 


Wireless Telegraphy. 


ACCIDENTAL CLUES. 


The extraordinary range covered by certain 
accidental occurrences, as when signals passing 
in a Langdon-Davies phonopore circuit, with 
very high frequency currents, have caused dis- 
turbance in telephones 100 miles away, gave 
reason to suppose that much might be done with 
properly constructed apparatus ; and it is on 
record that an ofter was made, if £10,000 were 
forthcoming, to establish communication by this 
method with the Cape. Probably the main 
reason why nothing on a large scale was 
attempted was that just about that time the 
method of signalling with Hertz waves came 
into prominence and eclipsed it. 


AERIAL ELECTRIC WAVES. 


It would not be easy to determine who first 
discovered the action at a distance of aerial 
electric waves. Joseph Henry, the Faraday of 
America, had got signals between the attics and 
the cellar of his house, by means of sparks, 
before Maxwell had even propounded his 
theory ; and other old records of similar kind 
might be instanced; but their significance 
remained unrecognised. After the publication 
of Hertz’s and Lodge’s experiments many such 
observers came forward with recollections of 
facts bearing on the subject which had puzzled 
them at the time, or which they had taken note 
of. Probably the most important of such old 
observations (though they were never published) 
were those of Professor Hughes, the inventor of 
the microphone, which to this day remains one 
of the most sensitive devices for detecting 
Hertzian waves. Long before Hertz had 
published his researches, or begun them, 
Professor Hughes was working at Hertzian 
Waves, trying to determine their nature and to 
employ them practically for messages. In 


AN EARLY FILINGS COHERER. 
(From Lodge's “ Work of Hertz.” 
Publishing Co.) 
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1878 he described, in a paper read before the 
Royal Society, “а tube filled with loose filings 
of zinc and silver,” which served as 
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a detector, and which was the origin of the 
Branly coherer of twelve years later. In 1880 
he demonstrated the actual transmission of 
signals to the President of the Royal Society, 
Mr. Spottiswoode, and the two hon. secretaries, 
Professor Huxley and Protessor G. Stokes. The 
last-named gentleman, however, was unwilling 
at that date to accept the phenomena as due to 
aerial waves, and attributed them to electro- 
magneticinduction,whereupon ProfessorHughes 
became discouraged and dropped the subject. 
After Hertz, with his far more masterly re- 
searches, had solved the entire problem in 
1887-9, Professor Hughes felt, he says, in a 
letter to the Electrician in 1889, “that it was too 
late to bring forward his previous experiments, 
and through not publishing his results and the 
means employed, he was forced to see others 
re-make the discoveries he had previously made 
as to the sensitiveness of the microphonic con- 
tact, and its useful employment as a receiver for 
electric aerial waves." 


DR. LODGE’S EXPERIMENTS. 
А more fruitful series of experimenis was 


that of Sir Oliver Lodge, already mentioned, 
at Liverpool, Lodge had been working at 
oscillatory discharges and  electro-magnetic 
waves before Hertz, and had partially antici- 
pated Hertz's discoveries. He obtained evidence 
of waves running along wires, starting from an 
oscillating or spark circuit, and measured their 
length. His first successful signalling results, 
however, were published in 1889, and were 
carried out with what he called "'syntonic" 
circuits—closed circuits containing Leyden jars, 
and tuned by means of a sliding resistance in 
such a way that the receiving circuit is far 
more sensitive to induction from the trans- 
mitting system than would ordinarily be the 
case. The first application of the 
“coherer " principle formed a part 
of this experiment, the overtlow 
spark from the syntonic Leyden jar 
at the receiving end taking place 
between two balls placed so close 
together that after the passage of 
the spark they remained in actual contact. 
This cohesion of bodies following a spark 15 
an old discovery, due perhaps to Guitard, 
who in 1850 found that particles of dust adhered 
to each other in the presence of an electrified 


204 


body. The massing of rain-drops during a 
thunderstorm is attributable to the same cause. 
While the two balls were in contact no further 
spark could pass, and so in order to repeat the 
signalling action it was necessary to have some 
tapping apparatus to make them come apart. 
Such an apparatus, acting automatically, formed 
part of Dr. Lodge’s original 1889 experiments, 
and consisted simply of an electric bell and 
battery in the circuit. The bell was placed on 
the same platform as the stand containing the 
balls, and its vibration every time the balls 
allowed a current to pass was sufficient to break 
the cohesion. A sort of make-and-break action 
was thus set up between the coherer and the 
bell. *Coherer" was Dr. Lodge’ own term 
for the apparatus. Another form which it took 
in his experiments was a point in contact with 
a spring, which recalls the microphone joint, 
and forms a highly sensitive arrangement. 


THE BRANLY COHERER. 

M. Edouard Branly, of Paris, however, dis- 
covered in 1890 the property of metallic pow- 
ders, filings, etc., to act as detectors of spark 
waves ; and his form of coherer, which down 


DR. EDOUARD BRANLY, 


to a recent date has held the record for 
sensibility, was finally adopted by Dr. Lodge 
for work with Hertzian waves, in preference to 
any other. The first notice of Branly’s coherer, 
in which its action was described but not ex- 
plained, appeared in Coniples Rendus, November 
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24th, 1890, and may be summarised as follows: 
A glass tube, containing metal filings between 
two metallic conductors, is placed in circuit 
with a Daniell’s cell anda galvanometer. Owing 
to the high resistance of the filings no current 
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LODGE'S EARLY RADIATOR. 


(From “The Work of Hertz.” Electrician Publishing Co.) 


can pass. As soon as a spark passes in the 
neighbourhood of the tube from a Wimshurst 
machine, or Ruhmkorff coil, the resistance of the 
filings drops from several million ohms to 2,000, 
or even to 100 ohms, and a current is registered 
on the galvanometer. Тһе action had been 
shown to take place at 20 metres distance, 
through opposing walls or floors. M. Branly 
made several further discoveries of the same 
nature, with variations of his material, but 
although the credit for the fundamental dis- 
covery is his, most experimenters have adapted 
his coherer in their own way to suit their own 
ends. Dr. Lodge applied to it his automatic 
tapping arrangement already described, without 
which its receptive properties come to an end 
after the first impulse. He also improved its 
sensitiveness by placing the grains of metal in 
a vacuum, ог occasionally in hydrogen. A 
further addition to the receptive properties of 
the Branly coherer, first employed by Lodge 
in his earlier forms, is the use of metal 
streamers, or “ antenn:e," to intercept a greater 
range of vibrations, and also to tune the circuit 
of the receiver. Finally, it was Dr. Lodge, in 
conjunction with his co-worker, Dr. Alexander 
Muirhead, the well-known telegraph expert 
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who first applied the automatically tapped 
coherer to convey dot and dash signals, sent as 
interrupted Hertz waves, to a telegraph instru- 
ment. Не, in fact, used it as a relay to make 
the distant oscillations operate ап electric 
bell, a Morse sounder, or a siphon recorder. 
His transmitter or radiator was an arrangement 
shown in outline, of one or more large spheres 
between two knobs, which has since been con- 
siderably improved by Professor Righi, of 
Bologna, who interposed a layer of oil between 
the two central balls, thus keeping their surfaces 
clean and assisting in the production of sharp 
snappy sparks. Righi's oscillator, connected with 
а IOin. induction coil, is the instrument most 
generally employed in transmitting Hertz waves 
over moderate distances. 


SYNTONISING. 


An account has been given of Lodge's special 
contributions to telegraphy with Hertz waves, 
because some of them have since proved to be 
essential elements of success, and have been 
adopted by later exponents; but Lodge's own 
preference seems to have lain throughout in the 
direction of magnetic induction, rendered 
practicable by the special devices already 
referred to. Of these the most important is his 
method of " syntonising," or tuning the trans- 
mitting and receiving circuits so that the 
inductive effect is enormously magnified. In 
a paper read before the Institution of Electrical 
Engineers in December, 1898, Sir Oliver Lodge 
gave a full description of this system and ot his 
earlier experiments with it. Instead of Leyden 
jars, he placed in his two circuits condensers 
of large capacity, syntonised to respond to 
vibrations of the same period. In the trans- 
mitting circuit was a small alternator, giving a 
frequency of vibration of 384 per second (in 
place of the million or so appropriate to Leyden 
jars), so that the resulting waves came within 
the region of audible sound. The receiving 
circuit, therefore, contained no coherer, but 
simply a telephone, placed in shunt to the con- 
denser. The circuits were insulated wire 
enclosures embracing about 400 square yards, 
distant two miles apart. Owing to the initial 
difference of potential between the terminals of 
the receiving condenser, the effect of sympathetic 
oscillations is cumulative, and may produce an 
electromotive force of many thousand volts, 
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LODGE'S SYNTONIC RECEIVER AND TAPPER, 
(From The Electi ician.) 


capable of bursting the condenser. Тһе action is 
compared by Sir Oliver Lodge mechanically to 
that of a heavy truck pushed backwards and 
forwards on a pair of rails. If the truck be held 
by elastic springs before and behind (compar- 
able to the tension between the condenser ter- 
minals) it acquires an inertia of swing under 
the influence of properly timed pushes, and with 
small expenditure of power may gradually 
become the centre of enormous energy. The 
condenser in the transmitting circuit tends to 
reinforce and also to steady the vibrations of 
the dynamo current. 
SURPRISING EXPERIENCES. 

With this apparatus Sir Oliver Lodge had 
some surprising experiences. He could not 
only intercept, but effectually deranged all the 
telephone messages in the neighbourhood of 
Liverpool, and his working was occasionally 
perceived a hundred miles away. This, of 
course, was a disadvantage in a busy industrial 
centre, and means had to be taken to render the 
system innocuous. What these means are have 
not been disclosed, but it is understood that Sir 
Oliver Lodge and Dr. Muirhead have been 
perfecting the system, the essentials of which 
were patented in 1897,and that magnetic induc- 
tion may yet come forward as a rival to spark 
telegraphy in the competition for long distance 
communications. 

(To be continued.) 
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SIR ANDREW NOBLE AND ELSWICK. 


A Biographical Sketch. 


T^ the early autumn of 1860 Lord Armstrong 

took one of the most judicious steps of his 
career, and invited Captain Noble, a young 
officer already recognised as an expert in 
artillery matters, to join his newly-formed 
ordnance works at Elswick. Forty years have 
elapsed since that offer was made, and, in a 
fortunate hour for Elswick, accepted. To-day, 
Captain Noble has become Sir Andrew Noble, 
and is the chairman of Sir W. G. Armstrong, 
Whitworth and Co., Ltd. All the later ex- 
tensions and developments of the business have 
been carried out under his direction, and time 
has done nothing to diminish his energy and 
activity, both in the interests of the firm and in 
the advancement of the science to which he has 
devoted himself. 

Sir Andrew Noble was born at Greenock 
in 1832. His father was a naval officer, 
the scion of a  Dumbartonshire family, 
whose estate, lost for a generation, was re- 
purchased in 1889 by the subject of this sketch. 
Having completed a course at the Edinburgh 
Academy, Sir Andrew passed through Woolwich 
and received in 1849 a commission in the 
Artillery, afterwards serving with his regiment 
in Malta, Canada, and South Africa. He was 
especially attracted by mathematical studies 
and scientific research. In 1858, upon his 
return from the Cape of Good Hope, he acted 
as secretary to the Royal Artillery Institution, 
and the same year was appointed Secretary to 
a Special Commission upon Rifled Cannon. 
His increasing reputation as an expert caused 
him to be nominated by the War Office to 
various positions in connection with the subject 
of guns and their ballistics, and he was Assistant 
Inspector of Artillery when, as we have men- 
tioned, Lord Armstrong invited him to join the 
Elswick Works. 


It may not be uninteresting at this point to 
recall the main facts connected with the history 
of the firm. It was as long ago as 1847 that 
Mr. William Armstrong opened a modest factory 
at Elswick, in which to manufacture his hydraulic 
cranes. He was at the time a partner in a 
solicitor's business in Newcastle, but his leisure 
hours had been devoted to mechanical and 
electrical experiments, and he was already 
known as an inventor of boldness and origin- 
ality. Assisted by four of his fellow townsmen, 
who joined in subscribing the £20,000 of 
capital required, he bought a couple of meadows 
on the banks of the Tyne, and started his 
hydraulic engineering works, Shortly after the 
opening, the Armstrong cranes had the good 
fortune to attract the notice of the engineer of the 
Liverpool docks, Mr. Hartley, and were adopted 
by him. Increased custom followed, and the 
business was ina prosperous state when, some 
eight years after its inception, the attention of 
its founder was directed to anew sphere of 
invention. The outcome of this new departure 
was the Armstrong gun, which, brought to the 
notice of the authorities during the Crimean 
War, gained for itself, after many competitive 
trials, the favour of the Government and was 
accepted as the service weapon. In later life, 
Lord Armstrong used to protest that he only took 
up the study of artillery as a hobby, suggested 
by the martial ardour of the moment, and 
that he had hardly any notion of turning his 
ideas to practical eftect. But he attacked 
the subject with characteristic energy and con- 
centration, and the result was ап increased 
reputation for himself, and an altered destiny 
for his works at Elswick. 

Under arrangements which were too compli- 
cated to prove satisfactory, Mr. Armstrong 
entered the service of the Government in order 
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to superintend the making of his new guns at 
Woolwich. At the same time, to assist in 
meeting the demand, artillery works were started 
at Elswick, where, it must be remembered, 
there was already a staff of skilled operatives 
with experience in this manufacture. Though 
these shops were side by side with the existing 
engineering works, the two concerns were 
kept separate. The hydraulic business con- 
tinued as before, and the Elswick Works 
commenced as a Government arsenal, bound 
by agreement to make guns for no other Power 
but England. The utmost secrecy was pre- 
served, and the intrusion of foreign observers was 
rigorously prevented. Lord Armstrong, to give 
him his title of later life, possessed in a marked 
degree one characteristic of the successful 
leader. He chose his subordinates with fore- 
sight, and seldom made mistakes in his estimate 
of ability. We have already referred to 
Sir Andrew Noble in this connection, but in 
the early years of his engineering enterprise, 
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Lord Armstrong owed much to the capable 
assistance of Mr. Percy Westmacott, and when 
the ordnance works were started, he appointed 
a manager of great ability in Mr. George Rendel. 
Both these gentlemen are still directors of the 
company which owes so much to their efforts, 
but both have long since retired from active 
management. 

In 1860 the shops at Elswick were crowded 
with Government orders, and the fortunes of 
the place seemed tolerably assured. Within 
the short space of three years the conditions 
were entirely altered. The contracts ceased, 
the ardour of the Government cooled, and the 
authorities paid the Company a sum of money 
to close the arrangements which had been 
made. Lord Armstrong resigned his Woolwich 
appointment and returned to Elswick, where 
the workshops, equipped with costly machinery, 
stood almost empty. The engineering works 
and the ordnance works were united into one 
concern,and the partners commenced to establish 
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a foreign connection. The War Office has been 
the hero of many singular proceedings, but one 
of the most mysterious episodes in its history 
was its complete neglect for nearly fifteen years 
of the technical resources which were ready to 
hand at Elswick. 

During this period of official stagnation, the 
science of artillery was making rapid 
progress under Lord Armstrong, Mr. 
George Rendel, and Sir Andrew Noble. 
Yet it was not until the Russian war 
scare of 1878 that the Government 
purchased four 110-ton guns, built 
for the Italians, and passed them into 
our own service. Nor was it until 
more than twenty years had gone by 
since the desertion of 1863, that the 
Elswick experts finally succeeded іп 
forcing upon the attention of our own 
authorities the new type of gun, which 
is now everywhere adopted. 

Particulars of the advance in gun 
designing and construction are no 
doubt familiar to many, but may be 
briefly  recapitulated. The original 
Armstrong six-pounder gun was made 
of coiled wrought iron cylinders, shrunk 
upon an inner barrel, which was at 
first of steel. It was a breech-loader, 
with'a breech-block screwed in, and 
was rifled upon the polygroove system, 
with a uniform twist. Subsequently, 
certain steps, which appear to us re- 
trograde, but which were doubtless 
necessitated by the conditions of the 
period, were taken. Steel was given 
up on account of its unreliable nature, 
and a return was made to muzzle 
loading. The Armstrong system of 
construction, however, opened the way 
for an exceedingly rapid increase in the 
size of guns, so that in 1875 we had 
guns of 100 tons weight. 

Meanwhile, Sir Andrew Noble was 
bringing to bear upon the subject an 
amount of accurate research hitherto 
unknown. He began by experimenting 
with closed cylinders in which charges 
of powder were fired by electricity, 
pressures were recorded, heat deter- 
mined, gases analysed, and the pro- 
ducts of explosion. examined. Не also 
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invénted the chronoscope, which bears his 
name, for ascertaining the velocity of a 
projectile in the bore of a gun. This was 
quite novel work, and was soon to take 
a practical shape. The old gunpowder was 
changed, and a powder, burning regularly and 
slowly, took its place; steel, the manufacture 
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of which had been greatly improved, was 
re-employed as the proper material, and 
gradually the new type of gun was evolved. 
These facts are, of course, the common-places 
of history, though, in the glare of latter day 
advertisement, the pioneers are apt to be some- 
times obscured. 

We reproduce photographs of the latest 
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patterns of 12-pounder, 47 in. апа біп. quick- 
firing guns. In addition to the increased length 
of the bore, features common to quick-hring 
guns will be noticed in the photograph—the 
breech mechanism with its interrupted screw 
and single-motion action, the hydraulic recoil 


269 


presses, and the absence of trunnions on the 
gun, which recoils in a cradle. 

The first gun known as Quick-firing was the 
471in. gun made in 1886. It was employed for 
the armament of the Italian cruiser Piedimonte, 
built at Elswick in 1889. The 4°7 in. gun shown 
in the photograph is mounted on a travelling 
carriage for field service, and the following are 


QUICK-FIRING GUN. 
its dimensions Total length, 
I941 in. ; weight, 42 cwt. ; charge, 5 lbs. 7 ozs. ; 
projectile, 4516. ; muzzle velocity, 2,188 foot 
seconds; energy, 1,494 foot tons. It can hre 
ten rounds per minute. 

The naval 6in. quick-firing gun illustrated is 
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249'25 in. long, and weighs 6 tons 12 cwt. 
The charge is 15lbs., and the projectile 
100 lbs. The muzzle velocity is 2,300 foot 
seconds, and the energy 3,668 foot tons. 
Six-inch guns are constructed up to 50 
calibres, or 300 in. in length, and with the 
increased length of bore, velocities up to 
3,000 ft. are obtained. 

The 12-pounder quick-firing gun is inte- 
resting аз being a gun from the battery 
presented by Lady Meux to Lord Roberts 
in 1900, and used by the Elswick Battery 
in the South African campaign. The total 
length is 1236 in., and the weight 12 cwt- 
The charge is 11b. 15 ozs. and the projectile 
1216. 150zs. The muzzle velocity is 2,210 
foot seconds, and the energy 423 foot tons. 

Turning now to some of the other develop- 
ments of Elswick, we revert to 1869, when 
Mr. George Rendel designed the gunboat 
Slaunch, and the attention of the company 
was directed to the building of warships. 
These were first constructed according to 
Mr. Rendel's designs in the shipyard of 
Mr. Charles Mitchell, at- Walker-on-Tyne, 
and when in 1882 the firm became a 
limited company, Mr. Mitchell's yard became 
part of the business, which was entitled 
Sir W. С. Armstrong, Mitchell and Co., 
Ltd. In 1884 a second shipyard, exclusively 
for war vessels, was opened at Elswick, 
under Mr. White, who, as Sir William White, 
afterwards filled the position of Naval 
Constructor at the Admiralty. Mr. White, 
upon being appointed to the Admiralty, 
was succeeded by Mr. Philip Watts at 
Elswick, on October Ist, 1885. 

'The cruisers and battleships from Elswick, 
of high speed and heavily armed, have 
strengthened many navies, and are inse- 
parably associated with the genius of Mr. 
Watts. The photographs given with this 
article show the passage of the Japanese 
battleship Yashima through the High Level 
Bridge at Newcastle, in June, 1896, the 
launch of H.M.S. Lancaster, and the Chilian 
30-knot torpedo-boat destroyer Capitan 
Thompson. 

Space prevents the insertion of full par- 
ticulars of these ships, and prevents also the 
enumeration of many other well-known 


Page’s Magazine. 


12-POUNDER QUICK-FIRING GUN. 


Used by the Elswick Battery in the South African Campaign. 
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armour-clads and cruisers which have issued 
from the same yard. Mr. Watts left Elswick 
in 1902 to succeed Sir William White as 
Director of Naval Construction at the 
Admiralty, the highest position that a Naval 
architect can obtain. 

As the Elswick Yard is devoted to 
warships, the Walker Shipyard of the 
company confines itself chiefly to the con- 
struction of merchant vessels. Among the 
most interesting of these is the ice-breaker 
Ermack, whose services to Russian commerce 
in frozen seas have been widely portrayed 
in journals and magazines. А speciality has 
also been made of tank steamers for carrying 
petroleum in bulk, under the patent of 
Mr. Henry Swan, the present head of 
the yard. The patronage for many vears 
of the Italian Government led to the estab- 
lishment of a branch arsenal at Pozzuoli, 
on the Bay of Naples. This arsenal is 
used for Italian work, and employs more 
than a thousand hands. Another under- 
taking, almost inevitable for a business where 
so many heavy steel castings and forgings 
are needed, was the starting of the Elswick 
Steel Works, under the late Colonel Dyer, 
in 1882. 

The most important step resulting from 
the forward policy of the Companv was, 
however, the amalgamation with Sir Joseph 
Whitworth and Co., in January, 1897, 
combining under one title the names of two 
engineers, each great in his own line, and 
at one period vigorous rivals—the late Lord 
Armstrong and the late Sir Joseph Whit- 
worth. The Openshaw Works may be 
said to have the advantage in point of 
seniority over Elswick. Mr. Whitworth, 
it may be remembered, after working at 
Maudslay's, Holtzapííel's, and Clement’s, 
returned to Manchester in 1833, and put up 
a sign—" Joseph Whitworth, Tool Maker, 
from London." From this workshop has 
grown up the large manufacturing estab- 
lishment at Openshaw, where are steel 
works, gun works, and shops for making 
machines. Finally, a plant for making 
armour plates for ships has been started 
here within the last year or two. 

The Armstrong, Whitworth Company can 
turn outa battleship fully armed and armoured, 
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CHILIAN 30-KNOT TORPEDO-BOAT DESTROYER “CAPITAN THOMPSON, 
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though not engined, as they have 
not yet taken up marine engineering. 
Among their other productions, in 
addition to guns, mountings, and 
projectiles, are merchant vessels, 
steel of all kinds, machinery, elec- 
trical and hydraulic machinery. 
The Company's shops cover 224 
acres of ground; it employs about 
25,000 men and pays £30,000 a week 
in wages. 

In the course of his long career 
and association with the works, Sir 
Andrew Noble has naturally received 
numerous honours. He wascreated 
a C.B. in 188r, and K.C.B. in 1893, 
and a Baronet of the United King- 
dom in 1902. In 1870 he was elected 
a Fellow of the Royal Society ; and 
in 1880 received the Royal Medal of 
that Society. He is a Knight of 
various foreign orders, and has been 
honoured by many learned and 
scientific bodies. For the past two 
years he has served with Lord 
Rayleigh and Mr. Haldane, M.P., 
upon the Explosives Committee. 

Probably few men have wider sym- 
pathies, or a more catholic taste, than Sir Andrew 
Noble. His popularity among those who work 
under him at Elswick is immense ; his circle of 
friends is wide, and he is never happier than 
when surrounded by them in his beautiful place 
at Chillingham. 

In his youth an athlete of distinction, there is 
hardly a form of sport or game which he does 
not patronise and support with enthusiasm, and, 
when necessary, with generosity. He owns 
one of the few private tennis-courts in England, 
and many thousands of acres of partridge and 
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SIR ANDREW NOBLE IN HIS LABORATORY, 


pheasant shooting, both in Northumberland 
and Norfolk. He is a fine shot, but was 
debarred by an accident from indulging in 
this form of sport last season. 

Sir Andrew is a man of wide reading and 
culture, versed not only їп scientific, but 
also in general literature. Of the two accom- 
panying photos, one is by Messrs. Elliott 
and Fry. The other is furnished by an accom- 
plished amateur, who had the privilege of 
taking Sir Andrew while at work in his chemi- 
cal laboratory. 
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IRON AND STEEL MANUFACTURE. 


TRANSPORTATION OF MINERAL FROM FURNACE STOCKYARD TO MOUTH OF FURNACE. 
BY 


B. H. THWAITE, С.Е. 


The Author in the two preceding Articles dealt with the choice of a site, the selection 
of ores, and the most economic methods of transportation. —Ep. 
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STOCKING THE MINERALS. The motion of the tilting cradle is effected by 
means of steel wire cables that pass under the 
# ис HE system adopted, by which framework of the cradle structure, and around 
2) M the саг is cleared of its con- the drum of an electric winding engine located 
tents, is a development of in an engine-house, directly and substantially 
the tipping method in usein superposed over the track tilting cradle. 
many of our coal-shipping A counterbalance weight is provided in order 
ports, with this important to assist in overcoming torque and inertia 
difference, that inthe Ameri- effects. The counterbalance weight not only 
can system not only is the . comes into action for the purposes described, 
car discharged by being overturned, but the but it serves asa brake when the track cradle 
operation is effected in such a way that the has passed into the zone of gravity influence, 
mineral is actually deposited at a higher level. апа in such a way that the weight of the car in 
On referring to the illustration on page 276, falling by its own gravity is taken up by the 
it will be seen that part of the railway track, counterbalance weight, which is consequently 
or siding, is detachable, so that it can be bodily lifted or hoisted, and in its suspension consti- 
lifted with its car load. Тһе detachable tutes a rapidly effective source of reserve energy 
track is mounted on a cradle-like structure, to assist the electric motors in lifting the track 
U-shaped, as heavily constructed as would be ап cradle and its ore contents. Before the track 
ordinary plate girder bridge, because the cradle is put into motion it is rigidly held by a 
dynamic programme involves not only the simple hydraulic clamp, adjustable for use with 
overturning of the car and its contents, but also mineral cars of the largest capacity and under. 
its bodily lifting. It will be noticed, on referring The ore or mineral contents of the car, when 
to the figure, that the cradle track is mounted tilted, fall onto an inclined steel plate, by which 
on a heavy shaft of 1o іп. diameter, around which they are diverted or deflected into a steel bin 
it is bodily turned or rotated through a section of ample capacity for receiving the contents of 
of a circle. two of the maximum capacity cars. 
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CRADLE AND ORE BINS. 
also illustrating the Furnace and two Stoves, 


TILTING 


HIGH CAPACITY MINERAL 
Showing a portion of the Brown Hoisting Craue, Stockyard, and Electric Bucket Car Siding ; 
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The high structural efficiency of the large 
capacity 40 to 50-ton cars makes this system of 
discharging most effective and rapid; for 
instance, one ordinary tilting apparatus will 
discharge a 50-ton car in two minutes. This 
is equivalent to an hourly capacity of car dis- 
charge—including the lifting of the ore—of 
I,500 tons, and the reception bin capacity 
should be of equivalent proportions, be- 
cause it is quite obvious that the bin dis- 
charge must be as rapidly effective as the 
operation of charging. The bins can, of course, 
have twin discharge doors, one on each 
side, the floors of the bins inclining towards 
each discharge door. _ 

The bins are longitudinally divided into two 
compartments of a size proportionate to the 
capacity of two electrically propelled cars, that 
travel directly under the bins and their dis- 
charge doors. Each car carries two specially 
constructed buckets. To differentiate these 
cars and their buckets, they will be referred to 
in this article as bucket cars. The bucket cars 
are the agents by which the mineral is trans- 
ferred to the stock heap. 

The bins are divided into compartments, so 
that the discharge can be proportioned to the 
capacity of the buckets provided for receiving 
the mineral. The bin discharge doors have 
independent actuating gearing, electrically 
driven, and any one of the discharge doors can 
be put in motion from one point. Each of the 
compartments has a storage capacity of some 
ten tons. 

The bucket cars—heavily constructed—are 
independently electrified, collecting their ener- 
gising current from side conductors, consisting 
of guarded iron bars, on which slide the con- 
tacts as shown in the figure. The bucket car 
sidings are so arranged that the discharged 
bucket cars can be shunted out of interference 
with the movement of the full cars—the switches 
being self-operating, either by the assistance of 
rising grooves or by springs—so that the cars, 
in their movement past the location of discharge, 
are automatically diverted on to a siding that 
brings them round to the bins, the operations 
thus being continuously cyclical. Two bucket 
cars are generally coupled together. One of 
them is provided with a steel guard or cover 
under which a man controls the movement of 
the bucket cars. 
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Each car has places for two buckets, posi- 
tion or seating blocks being provided for 
maintaining the buckets in position. Only 
three full buckets are actually carried by the 
two cars. The fourth bucket location is pro- 
vided to permit the bucket car, after discharge, 
to be returned to the bins with the least possible 
loss of time. The vacant location receives the 
empty bucket left by the preceding cars, because 
the bucket cars return to the ore bins when the 
last bucket has been lifted from it by the over- 
head traveller crane. A sectional view of the 
bucket is shown in fig. т. 


Scale ¢ Inch = 1 foot. 


FIG I. SECTION OF ORE BUCKET. 


FROM CAR TO STOCK PILE. 

The hoisting, distributing and discharge of 
the bucket contents are effected by means of a 
Brown traveller or transporting crane, which 
we owe to the ingenuitv of the engineers of the 
Brown Hoisting Company. For the distribution 
and stacking of minerals this type of crane 
possesses many advantages—especially where 
speed and enormous capacity are the most 
desirable requirements. 

Of course, such a type of crane is only avail- 
able for outdoor service, and when the principle 
of removing theore outside the serious influences 
of wet weather has to be considered, this type 
of crane will of necessity have to give way to 
the ordinary traveller or other equivalent. 

The central span of the Brown Hoisting 
Crane is 250 ít. long. One end is supported 
by a vertical built-up standard, the opposite 
end being supported by a sheer leg. The main 
horizontal girder is 62 ft. above the stock floor 
level. One girder cantilever, 160 ft. long, projects 
over the portion of the stockyard and over the 
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receiving portion of the bucket car siding. At 
the opposite end the girder projects 148 ft. The 
central girder part and the two projecting 
girders at each end make up an overall crane 
length of 550 ft., providing a sweep for hoisting 
and traversing effort equal to 540 ft. The 
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FIG. 2, 


SHOWS OPERATION OF FILLING ORE BUCKET. 
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traversing distance is of course only limited by 
the length of the pier tracks. 

The Brown Crane has its own engine- 
house equipment, located in such a position as 
will permit the greatest possible transverse 
movement of the buckets. "The construction of 
the standards is clearly shown in the illus- 
trations. Тһе standards at their base have a 
width of 19 ft. 6 in., being reduced to 15 ft. at the 
top. Therail carriage supporting the standards 
is most strongly and solidly constructed. The 
sheer leg part of the crane is formed of 
two steel posts, separated at their base by 
some 20 ft., but joined above the stringer level 
of the crane. The two posts are strongly 
braced together, and rest solidly on their 
carriage, the latter being formed of two trucks 
as shown. 

The Brown Crane is operated electrically, 
the potential of electrical power being made 
up of two 135 h.p. electric-motors installed 
in the crane engine house. The motions 
of propulsion, hoisting, and haulage are trans- 
mitted to the truck wheels of the carriage, 
carrying the crane supports, by means of suit- 
able shafting and gearing. Suitable contrivances 
prevent the shafting from being subjected to 
excessive or abnormal torsional influences such 
as would be caused through changes in the 
position of the crane supports. For instance, 
the crane is centralised on the main standard 
support, and it can be made to turn through the 
distance necessary to prevent the disturbance 
or strain of the motion transmitting shafting. 

The general construction of the crane is 
based on an inversed application of the bow- 
string principle of bridge construction, the 
bottom cords being parabolic and the upper 
ones straight. Allthe compression members are 
built up of mild steel channels, gas tubing being 
employed for the tensional members. In order 
to obtain the necessary metallic cross-sectional 
area for the main tensional members, with the 
minimum degree of wind-resistance area, these 
members are, wherever possible, made of plate 
steel with only their edges exposed to horizontal 
wind pressure effects. The subordinate ten- 
sional members, such as the diagonal ones, are 
made of the best wrought iron. 

Hanging beams, extending the entire length 
of the crane, carry the traversing bogie or 
trolley throughout its entire course trom end to 
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FIG. 3. STOCKYARD ELECTRIC-LOCO., WITH ITS MINERAL CAR SUSPENDED (WEIGHING TYPE) FOR 


TRANSFERRING THE 


end, or 540 ft., the standards being so formed as 
to permit the unobstructed movement of the 
trolley and its suspended bucket. The trolley is 
hauled backwards and forwards by means of a 
steel rope, actuated by a winding engine located 
in the engine house. 

The rapidity and effectiveness of the crane is 
such that a bucket of mineral, of a holding 
capacity of 9 to ro tons, and having a tare weight 
of 13 tons, can be transferred from one point to 
another at a speed of 12 to 15 ft. per second, and 
lifted bodily at a speed of 4 to 5ft. per second. 
The crane is easily capable of hoisting, trans- 
mitting and discharging thirty bucket loads, or 
300 tons of minerals per hour.* 

The object of the pointed spears projecting 
from the sides of the crane buckets is to reduce 


е AERIAL AND LINK CHAIN TRANSPORT METHODS.—The author has 
noticed that in Germany aerial methods of transporting minerals are 
in regular use—in some instances the transmission distance is very 
considerable. 


The actuation of the trolley can be effected either by mere stee! rope 


haulage or by electricity. The system so far does not appear to have 
been applied for distributing the minerals longitudinally and trans- 
versely, but the author is satished that within а certain range of area at 


least both directions could be covered simultaneously. 
The evolution of transportation by link chain methods has greatly 


ORE FROM THE 


STOCKYARD TO FURNACE ELEVATOR. 


the amount of side scattering of the minerals 
when the bucket is overturned. By means of 
a simple trapeze gear, controlled from the crane 
engine house, it is possible to tip over or dis- 
charge the bucket at any point desired. 

Of course, the ore can be transferred direct 
from the railway sidings to the well of the 
furnace hoist. It is usual, however, to pro- 
vide an ample margin of stock, to satisfy all 
normal contingencies, as the working of a 
large capacity furnace from mine to furnace 
mouth without such margin is dangerous. 


FROM STOCK HEAP TO FURNACE ELEVATOR. 


We must now consider the arrangement for 
transferring the mineral on the stock heaps to 
the furnace elevator. 


ressed within the last few vears, and no scheme of mineral trans- 


prog 
portation should fail to take the me'its of this method into acc 


ount, 


tion of the material in motion is not likely to 


especially when the agita 


produce physical disintegration, The link chain system, however, in 


any of its applications is likely to have à higher power absorption fora 

given weight transmitted than the aerial or Brown crane system, 
Another type of transportation apparatus and one entirely of British 

origin is the Temperley transporter. This possesses many of the 


advantages of the Brown hoistiag arrangement and has already been 


applied tor mineral transportation purposes, 
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The bucket used for this purpose is peculiarly 
designed. It is really a neat combination of a 
shovel and a container. The modus operandi is 
as follows: the bucket, with its shovel mouth, 
is dragged over the sloping or inclined surface 
of the mineral pile and in its movement it is 
rapidly filled. (See fig. 2.) The entire opera- 
tion is controlled from the engine-house. 
Automatic indicators show the operator when 
he may hoist, traverse, or overturn the bucket 
and apply suitable brake clutches. 

The bins for receiving the minerals, etc. 
(inverted truncated cones in cross section), have 
double discharge doors—one delivering the 
mineral to the right and one to the left. The 
bin discharge doors are curved to a radius 
of a circle, and they revolve around a hori- 
zontal axis, although each door сап be 
independently actuated. The bins discharge 
their contents into a suspended electric hauled 
car. (See fig. 3) Each car has its own 
independent electric-loco., powerful enough to 
haul two cars—which are suspended from 
bogies running on girders, fixed and arranged 
in such a way that the discharge of the minerals 
is not intercepted. The car is equipped with 
weighing scales, so that the electric-loco. driver 
can charge his car with a predetermined mixture, 
made up from different bins. 

This suspended electric - loco. ѕіоскуага 
mineral car train delivers the charge to the fur- 
nace elevator well, or at a location near to the 
furnace hoist. The same suspended and electric- 
loco. car, adapted to the coke bins, permits the 
coke to be hauled rapidly to the furnace elevator 
well, where it can be mixed with the materials 
making up the furnace burden. 


DUQUESNE INSTALLATION. 


The stockvard of the famous Duquesne Plant 
has ample space for the storage of 600,000 tons 
of ore. Its dimensions are: length, 1,085 ít. ; 
width, 226 ft. 

The stockyard is spanned by three Brown 
travelling cranes of the character described. 
During stocking season, Hopper bottom cars 
are discharged into bins arranged in two rows, 
one ot which is allocated to supply the immediate 
demands of the furnaces ; the other row, nearest 
stock accumulation, is used for transferring ore 
from the cars to the ore buckets. The latter, 
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When filed, are picked up by the crane and 
automatically dumped on to the stock piles. 

The removal of the ore from the stock piles 
is accomplished by the drag or bucket crane, as 
described. The holding capacity of the drag 
bucket is five tons. The drag buckets collect 
the ore from the face of the heap or pile, and 
then transport it either into the bins or bin- 
hlling cars. The loaded cars are run over the 
bins allocated to receive their contents. 


LORAIN COMPANY'8 INSTALLATION. 


In the Lorain Company's installation the 
stock bins are located underground. The stock 
bins are 725 ft. in length. The stock bin cars, 
electrically propelled with their own motor, 
are equipped with self-contained weighing 
hoppers, so that the carman can both transport 
and weigh. Five of these transport and weigh- 
ing cars satisfy the requirements of two furnaces. 
The discharge door of the transport hopper is 
opened and closed by a direct and vertically 
operating pneumatic.cylinder, the air being 
compressed by an electric-motor. Тһе ore, 
limestone, and coke are transported, weighed, 
and delivered to the furnace skip car by the 
transport and weighing cars that draw their 
supply from the chutes in the bottom of the 
bins. The skip car then conveysthe charges up 
the incline aud delivers them at the furnace 
top. 


FROM FLOOR TO PLATFORM OF FURNACE. 


In the modern American practice the ver- 
tical lift elevator, whether direct lift winding, 
hydraulic or steam, has been displaced by the 
inclined rail track similar to that shown in 
hg. 4, or that of the illustration on page 282, show- 
ing the general elevation of a mineral elevating 
equipment aud associated charging gear of a 
modern American furnace. Ву а very clever 
device the skip is made automatic or self-dis- 
charging, its contents passing direct into the 
well of the charging bell.* 

It will be noticed on referring to the figures 
that the gauges of the front and back wheels of 
the charging skip are different, the rear wheels 

? The usual апше of the skip on tilting discharge is 67 deg. from 
the horizontal planc. uu 

The skips are hoisted by à pair of rin. stecl cables—the winding 
drum has a diameter of Oft, and may be operated by steam or 
electrically. 


In order to lessen the impact ctrect. when the skip reaches the 
tilting height, a spring batter is provided for the rear Wheels ot the skip, 
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A MODERN AMERICAN TYPE 
BLAST FURNACE. 


Showing Elevating and Charging 

Equipments with Associated Ore Bins 

and Transport Cars—as well as a 
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having a wider rim surface than the front ones. 
The object of this dissimilar wheel rim width 
will be obvious. On referring to fig. 4, it will 


be seen that the arrangement permits ja special 
or secondary track to be provided at the plat- 
form or top of the furnace on which the rear 
wheels can travel, and this track may be so 
devised as to elevate the back part of the 
charging skip when it reaches the top of the 
inclined track. The wider-rimmed rear wheels 
run over the special outer track, which raises 
them and the rear end of the skip into a tilting 
position such that its contents are deposited into 
the furnace charging bell. 

'The following are reference details of the 
hoist operating programme at one of the most 
recently-constructed American furnaces. Four 
hoisting trips are made for one lowering of the 
charging bell :— 

Two hoisting trips of the skip elevate the 
coke. 
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Two hoisting trips of the skip elevate the ore 
and limestone. 

Two skip loads of coke or of limestone and 
ore are maintained on the charging bell to keep 
it cool. 

The hoisting trips are made at intervals of 
four minutes. 

The cubic capacity of the hoisting skip is 
240 cubic feet. 

The hoisting power is made up of a pair of 
I4 in. by 16 in. engines geared 6'5 to I. 

An alternative arrangement is to drop the 
inner rail of the track so that the forward 
wheels of the skip fall and effect the tilting of 
the rear wheels, which remain on the ordinary 
inclined track. No furnace charging arrange- 
ment can be considered satisfactory that does 
not prevent the possibility of the skip being 
overturned, and the arrangement shown in 
hg. 4, if properly designed, would make it 


ELEVATION OF INCLINED FURNACE HOIST (GERMAN-AMERICAN TYPE) WITH DOUBLE BELL 


CHARGING GEAR. 
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impossible for the skip to be drawn into the well 
of the charging bell. 


THE UNIFORM CHARGING OF THE MINERALS 
INTO THE FURNACE. 


There are several arrangements in use, de- 
signed to secure in a less or greater degree, the 
uniform distribution of the materials around 
the main charging bell, so that when the latter 
is lowered the materials fall in equal proportions 
all round and from the bell rim, and the burden 
of the furnace is maintained at a unitorm depth. 

One arrangement, directly апа centrally 
superposed over the main charging bell, pro- 
vides a secondary and much smaller charging 
bell whose well is of sufficient capacity to 
receive the contents of a specific number ot 


skips. When these skips have been dis- 
charged, the smaller bell is lowered, de- 
positing the minerals, etc, more ог less 


uniformly all round the main charging bell. 
When the main bell is lowered the superposed 
bell is maintained closed, so that the gas can- 
not in a serious degree escape from the furnace.* 
In modern German practice, the charging of 
the mineral into the superposed bell is also 
proposed to be effected in such a way as to 
secure uniform distribution of the mineral on 
to the secondary bell—this arrangement 15 
shown оп page 283. It will be noticed that the 
charging skip is also equipped with a discharge 
bell. 

Fig. 5 shows another arrangement, in use in 
American furnaces, having for its object the 
uniform distribution of the minerals into the 
furnace. Instead of the secondary super- 
posed charging bell, a mineral receptacle into 
which the skips deposit their burden is made 
to revolve horizontally by means of pinion and 
circular rack gearing, set in motion as the skip 
descends; each mineral discharge of the skip 
into the receptacle is by this rotation uniformly 
deposited on to the bell andall round it. When 
the well of the main bell has received its full com- 
plement of minerals, the bell is lowered, but the 
gas is prevented from escaping by the rotation 
of the receptacle which closes off ingress con- 
nection to the main charging bell. 


* The upper and secondary bell receiver or hopper is equipped with 
readily removable covers, and it can be bodily removed if required. 

The receiver is also made rectangular in shape, so that it can receive 
the contents ot two skips. 

The well of the main charging bell is equipped with explosive doors 
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AMERICAN TYPE OF ELEVATOR AND TOP GEAR 
WITH ROTATING MINERAL DISTRIBUTOR. 


FIG. 4. 
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The prevention of the escape of the gas 
during charging operations is very desirable, 
because combustible gas means power, and 
power means money. Many British furnaces, " 
even now, have actually no charging bell at all, i DA 
anda great part of the valuable power-gas is ! 
thus lost; when such furnaces are closed in, ко | 
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the lowering of the bell means the escape of a duce spe S 


considerable volume of gas. The author has | | 

designed a secondary and balanced cover ar- | 

rangement to prevent such a gas escape. (See | meer vave Ô 

fig. 6) The application of the contrivance | = = ا سج‎ 

does not interfere with the existing arrangements ЕЕЕ a TRE EARS aT 


charging. 
. . . 2 
The direct elevating arrangement shown in Мох» me 


~ . z ees E 
fig. 7, designed by Mr. Healey, is an enlarged Ue y 
adaptation of the ordinary bucket chain elevator, 
and is, therefore, continuous in action. mm TRECE ee m 
i | нө нө a real Ж” FIG. б. ARRANGEMENT FOR PREVENTING THE ESCAPE 
н t possesses the tollowing features: its con- OF FURNACE GAS DURING CHARGING OPERATION, FOR 
tinuity of action enables the tare weight of the FURNACES EQUIPPED WITH AN ORDINARY BELL 
buckets to be more or less exactly counter- POKAL IN BRITISH “PRACTICE, 
balanced. There is no possibility of over- — 
| winding. The energy absorbed in overcoming NES 
the inertia of the buckets is reduced to a mini- X NA. 
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FIG. 5. AMERICAN TYPE OF FURNACE ELEVATOR, WITH MENT FOR DISTRIBUTING THE MINERAL 
INTO THE FURNACE. 


ROTATING MINERAL DISTRIBUTOR. 
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TRANSPORT OF MINERAL ORES ON THE ROBINS’ SYSTEM. 


Showing the method of transferring the ore from the car to the conveyor. 


the charging of the load into the furnace is 
shown in fig. 7. 

Over the main charging bell there is an ore- 
distributing receptacle mounted оп flanged 
wheels. The receptacle is divided into six 
compartments, each having its own discharge 
or bottom door. This receptacle rotates on the 
wheels on which it is mounted, in such a way 
that when the skip reaches the top of the 
elevator incline and is ready to discharge its 
contents, one of the six compartments is always 
ready to receive them. The rotation of the 
receptacle synchronises with the intervals, 
ascent and discharge cf the different skips, the 
movement of which, ascending and descending, 
effects the rotation of the distributing receptacle. 
The opening of the discharge doors of the 
receptacle permits the mineral to fall on to the 


main charging bell, but when the latter is 
lowered the discharge doors are closed, thus 
preventing the escape of the gas during the 
operatian, The elevation of the bucket should 
automatically register its ascent and the fact 
that it is loaded. 

The development of the ordinary chain 
elevator type in recent years has been extremely 
great, and in that of the Robins' type particularly. 
This exceedingly efficient method of transpor- 
tation is in common use for transporting ores. 
An example of its application to the transport 
of iron ores is shown in the accompany- 
ing illustration. Шш the frontispiece will 
be found an illustration of the Robins' Con- 
veyor, showing the transfer of the mineral 
over an incline having a very considerable 
gradient. 
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NEW DIVIDING HEAD AND TAILSTOCK FOR CINCINNATI UNIVERSAL MILLING MACHINES. 


MILLING MACHINES. 


BY 


JOSEPH HORNER. 


Deals with the Universal Indexing and Dividing Heads, Tailstocks, and other Fittings. 


GOOD idea can be gathered 
of the general construction 
of milling machines from 
photo illustrations. But 
there are certain details 
which cannot be understood 
or explained clearly with- 
out detailed drawings. Chief 

among these is the Universal Indexing and 

Dividing Head, which is one of the most 

remarkable elements in machine tool design, by 

reason of the very high degree of precision 
embodied in it. The same remark applies to 
feeds, to be considered in another article. 

A machine is rendered universal by the fitting 
of a spiral head and index plate, in conjunction 
with a swivelling table and change gears. The 
index plate gives divisions of a circle, and 
change gears impart the spiral movement while 
the table is being traversed bv the feed screw. 
Though there are similarities in external appear- 
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ance in most dividing heads, yet there is а good 
deal of difference in detail and in workmanship. 
We cannot do better under these circumstances 
than illustrate one of the best and latest types 
with sectional views, that of the Cincinnati 
Milling Machine Company, of Cincinnati, Ohio. 


THE CINCINNATI UNIVERSAL HEAD. 


The general appearance of the machine itself 
as now made by the firm, is seen in fig. 1, the 
head and back centre, are shown in the photo 
fig. 2, while the detail drawings of the head 
are given in figs. 3, 4, 5. Fig. 3 illustrates the 
head and tailstock in external elevation, and 
hgs. 4 and 5 are sections of the former in the 
longitudinal and transverse directions respec- 
tively. 

Distinctive features of this design are the 
following :— 

The swivelling block, A, which carries the 
spindle, B, makes a complete revolution in the 
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FIG. 1. THE LATEST PATTERN CINCINNATI UNIVERSAL MILLING MACHINE. THE CINCINNATI 
MILLING MACHINE CO., CINCINNATI. 


Milling Machines. 


vertical direction. This it has in common with 
some other modern heads, but in general the 
movements of heads are confined to angles 
ranging from то deg. below the horizontal and 
10 deg. beyond the perpendicular. And when 
cutting spirals the movement is still large, 
ranging between 5 deg. below the horizontal 
to 50 deg. beyond the perpendicular. The 
capacity for complete revolution is in some 
cases an advantage, because it permits of the 
cutting of right- and left-hand work without 
changing the cutter, and the cutting of the same 
piece of work on either side of the perpendicular. 
Moreover, the swivelling block is contained 
wholly within its bearings at whatever angle it 
may be set. By means of a new clamping 
arrangement it is held securely in any position 
without strain being thrown on {һе spindle. 
This comprises two trunnion bearings on the 
swivelling block, embraced by the clamping 
rings, C, pinched by two cap screws, D, the action 
being similar to that of clamping a shaft tightly 
in its bearings. In this case the circumference 
of the trunnion is very large, with the result 
that no disturbing influence can possibly affect 
the spindle or the worm gear. The edge of the 
swivelling block is of course graduated into 
degrees. 
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The spindle, A, is provided with a clamp ring 
at a, which secures it endwise, and does not 
disturb its accuracy. The coned bearing neck 
at the front and the coned bushing at the back 
afford provision for taking up wear. The 
hollow spindle has a tapered hole in front. 


THE DIVIDING MECHANISMS. 

These include the worm and wheel, and a 
special and very convenient index plate, E. 
The latter is used for getting low numbers in 
order to avoid the risk of mistakes that some- 
times occur in counting the number of turns of 
the worm for low numbers. Divisions under 
40 are obtained with this plate. On all divisions 
of 40 and over, more than one turn of the 
worm is not required. 

The plate, E, for direct indexing, is dish- 
shaped, and has three circles of holes, 24, 30, 
and 36 on the back, in a position where they 
are protected from dirt and chips. This, with 
the adjustable pin, F, is seen in sectional detail 
in fig. 4. The pin holes for 4 and 6 divisions, 
which are so frequently required for fluting, 
nut-making, etc., have their positions indicated 
on the edge by figs. 4 and 6, so saving the 
trouble of counting the holes. This plate has a 
further and subsidiary utility, since when it lies 
in a position approaching to the 
vertical it affords protection to the 
cutting head from falling chips and 
oil. 


DISCONNECTION OF WORM AND WHEEL 
AND THEIR ADJUSTMENTS. 


The worm, G, and its wheel, H, 
are seen in gear with each other in 
the drawings. To effect their dis- 
connection the worm is dropped 
bodily in its bearing or case, J. This, 
it must be noted, is a vertical move- 
ment only, and not an eccentric 
one. It is effected by the eccentric 
pin, K, that moves the case bodily 
up or down. As the latter is con- 
hned sideways, the eccentric end 
of the pin is inserted in a bushing, 
L, which has endlong motion in the 
worm case, and so produces the 
motion. 

The screws, M, tie the worm case 
to the block above, which is drilled 
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for L, and by means of these screws the worm 
is adjusted to the wheel. This is a straight 
line movement, as it should be. At the other 
end the worm case swivels about the pin, N, 
as a centre. 

There are thus two separate adjustments pro- 
vided, and each in a straight line, that for taking 
up wear by the screws M, and that for engage- 
ment and disengagement by the lever, K, and 
sliding pin, L, both of which are ideal arrange- 
ments, theoretically correct. 

The worm is single-threaded, and right- 
handed, with two and a half threads per inch. 
It runs in a bath of oil supplied through the 
tube, О. The cap, P, can be removed for pur- 
poses of cleaning and examination. The wheel 
has the usual forty teeth, so that forty turns of 
the handle, R, move it through one revolution. 
Both it and the index plate are of good size. 


THE INDEX PLATE. 


The index plate, Q, is drilled from both sides, 
so that when reversed it provides a large num- 
ber of divisions without having to use extra 
plates. Extra special plates are however pro- 
vided for effecting divisions that cannot be 
obtained directly from the standard plate which 
is furnished with a machine—the principle being 
the addition or subtraction of fractions—adding 
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or subtracting two indexings. Such divisions 
have hitherto been obtained by the tedious 
method of compound indexing. The work is 
rather puzzling to the uninitiated, and a descrip- 
tion of it would encroach too much upon the 
space at our disposal. 

The dividing or indexing head is used on 
plain milling machines as оп universals, but the 
change gears for spiral work only upon the 
latter. The illustrations, figs. 3 and 5, render 
this distinction clear. In fig. 5 the revolution 
of the handle or index pointer, К, turtts the 
worm and its wheel through equal gears, S, T. 
When spirals are being cut the worm is driven 
through the gear, U. 


THE CHANGE GEARS. 


The connecting up of change wheels from the 
lead screw, V, is illustrated in fig. 3, W being 
the swing plate, and X one of the two studs for 
compounding trains. The motion is transmitted 
to the spindle at right angles by the bevel 
wheels, V, actuating the spur wheels shown in 
fig. 5. The dotted lines of these bevel wheels 
are seen in fig. 3, in which details may be noted, 
by the way, of the ball thrusts to the lead screw, 
Woodruff keys to the worm wheel, and some of 
the fixed gears; also a fine adjustment of the 
index plate by ratchet and pin for resetting 
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work. But we must now give some attention 
to the methods of operating this piece of 
mechanism. 


THE METHOD OF INDEXING, 


SPIRALS, 

We start with the fact that the arrangement 
of gears permits the spindle to be rotated auto- 
matically at whatever angle it may be placed, 
that the index plate gives equal divisions, and 
that the change gears impart a rotary motion to 
the spindle, the amount of which bears a rela- 
tion to the pitch of the lead screw. As the 
worm thread and the worm teeth are as one to 
40, forty revolutions of the wheel to one of the 
worm form the basis of calculation. The value 
of the index plate used in conjunction with this 
lies in making sub-divisions when the crank or 
pointer has to make less than a complete revo- 
lution to effect the required division. ‘Thus, 
forty turns of the crank effect one revolution of 
the main spindle, and one turn would effect a 
fortieth of a revolution of the main spindle, and 
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therefore this operation would have to be re- 
peated forty times to obtain forty divisions to 
the circle. To obtain eighty divisions the crank 
would be turned but half way round for each 
division ; to obtain twenty, two turns would be 
required. Hence the rule—divide 40 by the 
number of divisions required, and the quotient 
will be the number of turns or parts of a turn 
which will have to be imparted to the crank. 
Thus— 


40 40 40 

mee --= 5 - 

40 So 20 
Or, taking a number, say 144, then ,*?, may be 
reduced to £, which means that the crank must 


be moved , of a turn. 
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THE SECTOR. 


In getting into these fractional parts it is 
necessary to select circles of holes which are 
either of the number required, as 18 in this 
instance, or a multiple of the same, as 36, 54, 
72,etc. Here the value of the sector comes in, 
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because the counting of holes is liable to error. 
Having a sector once set to, say, every fifth 
hole in the 18 hole circle, or tenth hole 
in a 36 hole circle, further risk and trouble 
are saved. Тһе sector is seen in figs. 2 
and 3. It is set to one hole more than the 
spaces to be counted, and there clamped. That 
is, the hole in which the index pin enters is not 
counted, but the 5, or то holes, or other num- 
bers as may Бе required are counted apart 
from this one. When the sector is tightened 
with its screw, no further counting is necessary, 
but it is simply moved against the index pointer 
for each division. When this has been repeated 
the proper number of times, and a cut made at 
every setting, the main spindle in the dividing 
head will have made one revolution. 

To facilitate this work, and save the labour 
and risk of calculation, is the reason why index 
tables are furnished, which give opposite the 
number of divisions required the number of 
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holes in the index plate which may or should be 
selected, and the number of turns of the crank 
required for the circle of holes given. "These 
tables may, of course, be used merely as a basis 
to work upon, other circles and numbers of 
turns being easily deduced therefrom. 


METHODS OF CALCULATION. 


The dividing head used alone finds its appli- 
cations in fluting taps and reamers, in cutting 
wheel teeth and ratchet teeth, etc. But for 
spiral teeth, and for twist drills and spiral 
milling cutters, the spindle must be rotated by 
the change gears. "These are exactly the same 
as for screw-cutting in lathes, but the subject is 
approached from a rather different standpoint. 
Thus, instead of taking the pitch of the screw 
or spiral as the basis, the distance through which 
the table travels during one revolution of the 
spindle in the dividing head is given, and this is 
termed the lead of the spiral. If the spindle 
makes one turn to 6 in. travel of the table, the 
lead is біп. ; if one turn in тоіп., this is a lead 
of roin. The calculations involved are simple, 
because the lead screw usually has four threads 
per inch, and forty revolutions of the worm are 
required to impart one revolution to the spindle 
of the dividing head. If gears of equal diameter 
were put on the lead screw and on the worm 
shaft, the lead screw would therefore have to be 
revolved forty times to rotate the worm shaft 
forty times, and in that period the table would 
travel 4o, divided by its pitch тоіп. Other 
gears are obtained by multiplying the required 
lead in inches by 4. 

Having obtained the ratio in the form of a 
fracticn, the latter is divided into two, as in 
screw cutting, and the numerator and denomina- 
tor of these fractions are multiplied by anumber 
to give numbers of teeth of wheels in the set 
available. This applies to compound gears. 
In a simple train two wheels give the ratio, one 
going on the worm shaft, the other on the lead 
screw, with an intermediate, which, of course, 
may be of any size, to connect them. 

The setüng of the table to the angle of the 
spiral to be cut is obtained either graphically 
or by the aid of tables. In the first case, the 
hypotenuse of a triangle is taken, one side of 
which equals the lead, the other the circum- 
ference of the spiral. In the second case, the 
circumference is divided by the lead, and the 
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quotient compared with a table of natural 
tangents, and the table set to the degrees 
obtained. Ora table is consulted which gives 
a wide ranze of angles for different spirals. 

Fig. 6 illustrates the cutting of a spiral gear 


on one of the Brown and Sharpe universals. In. 


this head the spindle is rotated in a curved 
seating in which it is clamped. The spindle 
can be rotated independently by the worm and 
wheel, since the worm can be thrown out of 
gear with the wheel by an eccentric bushing. 
The spindle may then be turned by hand and 
locked by the index plate and pin. In the head 
for the No. 1 or smallest machine, steel bushings 
afford a bearing for the worm shaft, and a pivot 
for the spindle box, and the front end of the 
latter is set by suitable graduations to any angle 
from 5 deg. below the horizontal to the perpen- 
dicular. In these heads the worm wheel has 
forty teeth, and the worm is a single-threaded 
one. 

A special spiral head by the Cincinnati Milling 
Machine Co. is designed for cutting coarse 
spirals, for which it is better adapted than the 
regular head. The worm is double threaded, 
and of r4in. pitch, and the wheel is 8}in. in 
diameter. 


PLAIN INDEXING CENTRES. 


These are used on both plain and universal 
machines. Division is effected by 
plates and index peg. Two plates 
are fitted in the Cincinnati, one 
for getting all odd divisions up to 
50, the other all even divisions 
upto тоо. The spindle is hollow, 
with a standard taper at the front 
end. The nose is threaded and 
covered when the chuck is not in 
use. То relieve the index pin and 
plate from strain, the spindle is clamped firmly 
in position during cutting. — To extend the 
range of service, raising blocks are fitted. for 
increasing the height of centres. 


THE FOOTSTOCK. 


When work has to be carried at each end, as 
in fluting taps, reamers, drills, cutters, etc., the 
tailstock or footstock is used in conjunction 
with the dividing head. This is seen in figs. 1, 
2,3,and 6. "That of the Cincinnati Company is 
seen in some detail in fig. 3. The housing, 
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AA, carries the longitudinal slide, BB, which 
hts into it with a dovetail, being traversed by 
the knob, CC, and clamped by the bolt, DD. 
The centre bar, EE, is double-ended, one end 
having an ordinary centre for heavy work, the 
other being reduced on the top face to enable 
cutters to clear when fluting, which frequently 
approaches very near the centre of the work. 
The position of the bar is readily reversed. It 
is adjustable vertically with rack and pinion, 
actuated by the knob, FF, and clamped by the 
bolt, GG. The centres can also be tilted for- 
wards, swivelling about the centre, DD, gradua- 
tions on the housing giving exact angles. The 
Brown and Sharpe footstock is made on another 
pattern. Two taper pins are used to adjust 
the centre in line with the headstock centre. 
To set it at an angle, a rack and pinion are 
used. The centre is clamped firmly by three 
nuts. 

А different type of tailstock, fig. 7, is common 
on the Continent. It comprises an upright on 
which a swivelling block that carries the centre 
is adjustable vertically, a screw being frequently 
used for convenience of moving the block. The 
latter is made to swivel for the purpose of 
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Milling Machines. 


FIG. 9. 


supporting the outer end of taper work, when 
the taper is long, and the angle large. It 
provides the same movements as the American 
and English patterns, but a screw is used 
instead of a rack for the vertical movement, and 
the mechanism is entirely different. 


OTHER FITTINGS. 


There are numerous other attachments made 
to plain and universal machines with the object 
of increasing their range of service. They 
generally comprise a high speed fitting, and a 
rack cutting attachment and vises. Frequently 
also a table for rotary milling, a cam cutting 
device, a vertical spindle, and a universal 
attachment. 

The high speed fitting, fig. 8, is used for 
light end mills chiefly. It comprises a spindle 
which runs in a shell that fits the taper hole in 
the main spindle. It is driven by a belt from 
above, which is operated by a belt and pulley 
driven from the headstock main cones. The 
pulleys have their bearings in a bracket, which 
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is clamped on the overhanging arm standing 
above it, or some equivalent device. Speeds of 
over I,500 revolutions per minute are thus 
obtainable. 

In a rack cutting attachment a pair of bevel 
gears changes direction of motion from the 
spindle to the rack cutting spindle and arbor 
running parallel with the table. The advantage 
of changing the axis is that there is no limit 
then to the length of rack it is possible to cut. 
The racks are held in a specially long vise. By 
htting a slitting cutter, stock can be sawn off 
by the same attachment. 

A circular milling attachment is often very 
valuable for conveniently doing work that would 
otherwise go to the lathe. 

Rectangular vises are made in various designs 
to bolt to the machine tables to hold work 
parallel with or at right angles to the table, to 
swivel to horizontal angles or to vertical angles, 
and having graduated edges. Опе of these, by 
Brown and Sharpe, is shown in fig. 9. 

(To be continued.) 
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ARQUMENT., Examination with guarantee by State. 
simplicity of examination, Inventions, matters of degree, 
Daneeror und: served monopolies wacn the State guarantees. 
at date of application in certain cases, 
‘Treasury as tax on industry. German and American practice. 


HERE are a great 

| many incompatible 
theories as to what 
the Government 
ought to do for 
patentees. Some 
people hold that it 
is the duty of the 
Government, or 
rather of the State, 
by means of its 
patent office and its officials, to examine 
an applicant's specification thoroughly and 
completely, and if it covers a good invention, 
to protect the patentee from all infringement; 
all examination and subsequent legal proceed- 
ings being borne, as to expense, by the State, 
that is to say by the public. Others, who do not 
go quite so far as this, hold that the patent fees 
paid by the inventor should cover the cost of 
examination, but the cost of the proceedings 
against any infringer should be borne by the 
State. Another idea is that the fees should be 
in excess of the office expenses, the balance of 
all the fees being pooled as a fund to defray 
expenses of prosecuting infringers. The other 
extreme of view 15 that the patent office should 
not examine at all, but should grant an apparent 
monopoly to anyone who asks for it, or what is 
much more important, who pays the fee for it. 


Examination as to novelty without guarantee, 
Ditterences, small on paper, determine great commercial advantages. 
Danger of ill-advised rciection, 
Present fees not paid as price of monopoly, but to cover fice expenses, and to go to the 


Popular idea as to 


Impossibility of settling novelty 


For typical examples we may take as one 
extreme Germany, where there is a very 
thorough examination, and the State protects 
the patentee. England, where they charge fees 
in excess of the expenses, and make a small but 
useful examination on some points, is almost 
extreme in the other direction. The present 
examination in England is rather peculiar; it has 
eventually developed into an examination as to 
the form of the specification, and it is really a 
great benefit to inventors. There is a Bill to 
alter the examination now before the House of 
Commons. This will be mentioned later. The 
United States stand between, as they make a 
thorough search as to novelty, but do not 
guarantce the patent when at last issued. 


POPULAR NOTIONS FALLACIOUS. 


The whole matter is not nearly as simple as 
it scunds; and it is probably owing to people 
treating a complicated matter as simple that so 
much difficulty and misunderstanding has 
arisen, and so much misguided legislation has 
comeabout. Itisso easy todecide that there shall 
be a number of clever teclinologists employed as 
examiners, and that they shall look through 
each specification and say at once the invention 
is new, or that it has been anticipated by this 
or that. In all such cases people have in their 
minds a specification clearly describing some 
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clear-cut, definite invention, and claiming it, so 
that the region claimed is perfectly determined, 
and the specification can be compared with 
every prior description of anything at all 
like it, in such a way that a competent: ex- 
aminer can decide without doubt whether the 
invention is new or old. But anyone who 
has had any experience of real patents 
knows that the matter is not simple. Inven- 
tions are invariably matters of degree. The 
Heaven-born genius who comes along with a 
brand new invention which has nothing to do 
with anything that went before, and which is 
completely worked out and in its final and only 
possible form, exists only in imagination. Take 
actual applications. ' There can be no doubt 
that nine-tenths of the patents taken out would 
not hold water if they came into court, but the 
` rest, the other tenth, would involve enormous 
research and very great critical acumen to 
determine whether they are valid or not. But 
even the ninety per cent. that are certainly 
invalid would give great trouble to examiners. 
Many of them are invalid through being drawn 
up by ignorant inventors who make technical 
slips and all sorts of blunders. Under examina- 
tion, and the resulting correspondence, the 
grosser errors would be removed, and the more 
difficult questions of novelty and subject matter 
would come up. 


EXAMINATION ON PUBLIC GROUNDS. 


In considering the question of examination, 
we must deal with the matter first from the 
public point of view. That is to say, the patent 
office should be self-supporting, but it should 
encourage invention to the greatest extent 
possible, without unduly hampering trade by 
giving undeserved monopolies. We will there- 
fore assume that the patent office is self- 
supporting, that is to say that all expenses are 
paid out of patent fees. We need not assume 
that a surplus is handed over to the Treasury ; 
that, as was pointed out last month, is a piece 
of political immorality of a particularly per- 
nicious type, as it is a taxing of industry. 


f 


THE PATENTEE’S STANDPOINT, 


Next we have to look at the question from 
the patentec’s point of view. Patentees may be 
broadly divided into two classes, though there is 
no sharp division. On the one hand, we have 
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the experienced specialist who is improving 
his own branch of applied science. Such a 
man is well up in the theory of his work, is 
practically familiar with all the working details, 
so that he appreciates the great practical 
differences between matters that look almost 
alike on paper, and he is also well up in the 
history of his particular branch of art, and 
knows not only what has been done in the past, 
but has a close acquaintance with all that is 
going on at the time he applies for his patents. 

Opposed to this type as the opposite extreme, 
we have the ignorant inventor, generally over- 
burdened with conceit, who takes out patents on 
all sorts of things belonging to all sorts of in- 
dustries. He does not know what has gone 
before or what is already done, but he believes 
he has a sort of superior insight by which he 
can teach other people anything. He may be 
a schoolmaster, or a stockbroker, or a clergy- 
man, or a mere genius. Another more pleasant 
and perhaps commoner type of inventor is the 
so-called practical man, who really does not 
understand his own work, and stumbles along 
with tremendous perseverance and often under 
very difficult pecuniary conditions. Most of his 
patents are waste paper, but every now and 
again he makes a real invention of great value. 


SKILLED SPECIALISTS AND PATENT AGENTS, 


Take the skilled specialist inventor first, and 
sce how far examination will help him. Such 
an inventor generally employs a patent agent, 
and his specifications are not likely to contain 
legal flaws, unless the subject is exceedingly 
difficult. It has been said, and rightly said, that 
most of the big patent cases have been about 
the interpretation of specilications that have 
been bungled by patent agents. That only 
means that the good specifications which they 


have not bungled have not come into 
court. Тһе work of the patent agents, 
or at any rate of those that are high 


in their profession, is very well done, and 
the younger men who have come into the pro- 
fession after a pretty stiff examination will 
gradually raise the profession further. The 
patent agent is, however, in a difficult position, 
and we may make an apparent digression on 
this point, as it touches on official examination. 
To go on with our intelligent inventor. He is 
working at a particular subject, he is taking out 


21 


298 


a patent every few months ; he has not unlimited 
funds. He does not know which of his patents 
will eventually be valuable. He goes to a first- 
class firm of patent agents. They charge him, 
in addition tothe Government fees, perhaps eight 
guineas per patent. If he has special work done 
he,of course,pays more. Now, this eight guineas, 
or whatever it may be, is a fair charge for ordi- 
nary skilled assistance. Eventually the question 
of the validity of one of the patents may bea 
matter of many thousands of pounds, and when 
it comes into court the inventor would give any 
money to be able to re-draw his specification. 
But he cannot have each of his patents examined 
carefully by highly-skilled, trained intellects, nor 
can he afford to have all his claims settled by 
counseland soon. Theresult is that, however able 
the patent agents may be, they cannot ordinarily 
examine and draw all their specifications with 
the care that a valuable invention deserves, 
because the inventors cannot generally afford 
the money necessary, or even if they can afford 
it, do not consider it a good investment to spend 
so much on a large number of patents of which 
few, if any, will eventually become valuable. 
The popular idea is that an inventor invents 
one definite thing and takes out one patent, and 
a new manufacture comes into being. But, in 
fact, the inventor develops his ideas over many 
years, and is continually taking out patents all 
the time. His first is a rather broad patent. 
Then he takes out patents for details. Then he 
finds his first patent is not broad enough, and 
takes out more patents over the various parts of 
a larger area, and so on. He cannot tell which 
patent will eventually be valuable, that is to say, 
which will really stop a future infringer, who is 
himself an inventor, and tries to getas far away 
from the protected region as he can. It is thus 
impossible for the patent agent to do more than 
to make the inventor's specification clear and 
intelligible as well as legal in form, and to help 
him by friendly criticism and by advice as to 
the best way to draw the specification claims. 


EXAMINATION WITH GOVERNMENT 
GUARANTEE. 

If the patent office undertakes examination 
and guarantees the patent, it must do a good 
deal of the patent agent’s work, but not in a 
way that helps the inventor. For the exami- 
ners could say what is wrong, but it would not 
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be their business to advise the patentee and tell 
him how to put his specification right. But 
the broad difficulty is that it would involve 
waste of time and money; for each of a number 
of patents, of which most will never be of any 
value, will have to be examined in great detail. 
If it does not pay each patentee to examine his 
specifications in this careful way, it can hardly 
be policy for the State to do so. If the State is 
to guarantee the patents, every patent must be 
examined and criticised with as great care as it 
now is when a patent action is fought. Assuming 


. that examination by patent action is ruinously 


expensive, it still must be very expensive to 
examine properly by means of organised 
trained examiners, and it is waste of money to 
devote this expense to all patents. But does 
the skilled inventor want examination ? As far 
as novelty and the real nature of his invention 
goes, he must know far more than the examiner. 
Take, as an exaniple, any new industry or 
development ; imagine the inventor is an expert 
in wireless telegraphy, and has been devoting 
his whole time for some years to working 
out his inventions, studying the very 
difficult theory of his subject, and watching the 
development of his specialty at the hands of 
rival inventors from week to week. He must 
know much more about his patents than the 
patent office examiner. I do not know who is 
the examiner in wireless telegraphy, but if he is 
as competent as the other examiners are, his 
subject is in good hands. But it is nothing 
against him to say that he cannot be expected 
to know as much about his subject as our 
inventor. It would not be surprising if there 
is no special examiner in wireless telegraphy 
that is to say, no examiner who devotes his atten- 
tion, like our inventor, exclusively to that one 
subject. The question, in the case of Govern- 
ment guarantee, would be whether the inventor 
is to have his patent accepted or rejected finally 
by the examiner. The examiner would have an 
enormous responsibility on his shoulders. He 
must deal with a number of patents every day, 
and he must remember that every time he 
accepts one he is rendering the State liable to 
have to support his grant of monopoly, and he 
may be crippling new industries by granting 
monopolies to people who have not really done 
anything to deserve them. His interest, there- 
fore, must be to reject whenever he possibly 
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can, on the one hand. On the other, this cuts 
down the flow of fees to the department. 


WHAT 18 NOVELTY ? 


Reverting again to the popular notion—the 
idea as to novelty is that there is or is not a 
clear prior publication of the exact thing, and 
that the examiner has merely to look up earlier 
documents and see if the invention has been 
described before. This, again, has nothing like 
it in fact. There is almost never an exact 
publication of the most obvious invention; there 
is only something more or less like it, or several 
things resembling it in various difterent ways. 
The question is, then, whether the inventor has 
or has not made an inventive advance. This is 
a matter of judgment, and generally a very 
difficult matter of judgment. When a case is 
fought in court, generally many years after the 
date of the patent, when the advances are 
really made, and are not mere speculation, it 
demands a number of the ablest counsel, and 
the most experienced technologists as witnesses, 
and any time up to three or four weeks is 
occupied in the discussion. Admitting for the 
moment that the proceedings in the courts are 
cumbrous and expensive, they still show that 
the investigation of the novelty—for that is 
generally the main point at issue—is a very 
difficult matter indeed. Much more difficult is 
it, then, when the invention is quite new. 

As one example of the difficulty of settling, 
novelty we may take a patent for something 
which appears so obvious that it must be old 
If the article was not in use at the date of the 
patent, and has come into general use after- 
wards, the courts hold that that is proof of 
novelty, as the article was evidently wanted, 
and if it did not come into use before the patent, 
it must have been new. This test of novelty is 
obviously inapplicable at the date of application 
and in any case the examiners would not be in 
touch with industry. Such an application as 
this would be rejected, doing a great injustice to 
the inventor. 


EFFECT OF UNFAIR MONOPOLIES. 


No doubt many people will say that when 
there is any doubt the patentee should get the 
benefit. This is unsound, however, as a matter 
cf public policy. It is obviously wrong to give 
a monopoly, or power of stifling an industry, to 


a man who has invented nothing. Even if we 
look at it only from the point of view of the 
inventors, it is wrong. Each patentee stands in 
the way of all subsequent inventors. If an early 
patentee, who files an unpractical specification, 
for example, is given a guaranteed monopoly, it 
practically stops all future invention. One of 
the most difficult questions, apart from novelty, 
is whether a specification describes a workable 
thing in language clear enough to be understood 
by specialists in the industry. Even after many 
years it is often difficult to decide whether a 
specification is practical. How an examiner, 
dealing with a completely new subject, is to say 
whether the proposed invention is practical or 
not, it is impossible to conceive. 


SKILLED INVENTOR AND EXAMINATION. 


Ncw consider again the skilled inventor. 
Ought his fate to be entirely in the hands of an 
examiner to whom his specification is only one 
of many coming before him daily, or should he 
be allowed to use his own judgment and know- 
ledge? The inventor will naturally say, ‘I 
understand my invention much better than the 
examiner can, however able he may be, 
because I am a specialist in this subject. My 
invention is merely a small incident to him ; to 
me it is a matter on which a fortune probably 
depends. He has brought forward an early 
specification which vaguely describes something 
like my invention, but further understanding of 
the subject, especially the practical working of 
my invention, would show he is wrong. 
would therefore prefer no Government guarantee 
of my patent against the public, or of the earlier 
patents against me. I would rather trust to the 
full but expensive investigation in the law 
courts, if there is any question of the validity of 
my patents later on." 


FEES AND WASTE PAPER. 


But the skilled inventor only represents some 
small fraction of the applicants for patents. The 
result is that the patent office at present takes 
fees for, and accepts many thousands of 
specifications which are waste paper. But does 
this matter very much? We often read letters 
from people who complain that the patent 
office has no business to accept fees for 
patents which the officers know or ought to 
know are worthless. But this is a wilful 
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misunderstanding of the relation of patent fees to 
patents. The fee is not the price paid for a 
monopoly. The fee is nominally to cover office 
expenses, It is really also a tax on industry. 
But it must be admitted that if this tax were 
removed we would have still more useless 
patents. The price the inventor pays for his 
monopoly is the work he has devoted to his 
invention, not the fee he pays for the formalities 
of the office. To say that the State should 
guarantee patents because they charge £4 fees 
is analogous to saying the State should guarantee 
that an agreement is not broken if money has 
been paid for a stamp, or that a limited company 
is to be financially sound because the Somerset 
House fees have been paid. To pass thousands 
of patents, most of which will be useless, may 
do comparatively little harm. But to go to the 
expense of examining all of them seriously, and 
discussing patents for inventions which will be 
immediately superseded by better inventions, 
with the care that ought only to be spent on 
really important matters, means very serious 
waste of public money. The patent office ought 
not to be an organisation for the assistance, by 
advice, of incompetent inventors. Many in- 
ventions now are really due to the patent 


agents, who lick their clients’ work into 
shape and cut out useless things and 
straighten out the inventors! ideas in a 


logical way. It can never be the duty of a 
Government department to do this for muddle- 
headed inventors, and in practice patentees are 
often muddle-headed. In short, to recapitulate, 
examination combined with Government 
guarantee of the patent means that there will 
be a tendency to disallow good patents ; that 
industry will be hampered by the allowance of 
bad patents ; and thorough examination will be 
impossible, and what examination is possible 
will be much more expensive than will pay. 
QERMAN AND AMERICAN METHODS. 

It may be urged against these conclusions 
that Germany does examine, and Germany does 
guarantee patents. But no one who has had to 
do with the German Patent Otice would say 
the system is satisfactory. Both in Germany and 
in America it takes a great deal of energy and 
considerable perseverance and an appreciable 
pecuniary depletion to get a patent through. It 
is not the fault of the examiners, they have an 
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exceedingly difficult task. The great difficulty 
is to explain differences that are vital in 
practice, but do not look important on 
paper. А patent for using tinned iron wires 
for sealing into incandescent lamp bulbs, 
for instance, was rejected because a para- 
graoh in a paper said that a fusible alloy of 
tin and some other metal adheres to glass. The 
alloy, of course, could not be sealed into a bulb, 
as it is fusible ; but clearlv the examiner did not 
understand anything about incandescent lamp 
problems. An appeal might have been lodged, 
but then the matter would have been referred 
not to experienced technologists but to some 
university professors who would have no know- 
ledge of the subject at all. This would have 
cost more, too. Finally, somebody else invented 
a better wire, so there was no real loss except 
the labour of trying to get the patent through, 
and the cost of examination to reject it. If I 
remember right, Germany does not trust the 
examination entirely. А patent may bequestioned 
as to validity during the first five years of its 
life by outsiders. This is obviously wrong. 
Either the examination is thorough or it is not. 
In practice, of course, it is not. But why should 
a bad patent become good because no one has 
been interested in opposing it for five years? Ап 
industry may develop slowly, and perhaps in 
another country. When it is developed the 
inventor wants to work it in Germany, but finds 
that though his invention was not mentioned 
„before, a broad patent, describing nothing prac- 
tical and nothing new at all, has existed for 
more than five years, and covers his manufac- 
ture without disclosing it. 


SHOULD THE PATENT OFFICE EXAMINE WITHOUT 
GUARANTEE? 


The next question is whether the patent 
office should examine without guaranteeing the 
patent. Such an examination must be in a way 
irresponsible. The question is whether it is a 
beneft worth the expense. This system is 
carried to a high state of perfection in America. 
The examination in America is as searching as 
in Germany, but it is not so difħcult, as the 
American examiners seem to be—if one may say 
so without disrespect to the Germans— more 
practical. In both countries they begin by 
quoting everything that by any kind of twisting 
up can be construed to relate to your invention. 


Examination of Patent Specifications. 


This is generally supposed to be a way of find- 
ing out if you are really serious in wanting a 
patent. When you have fully explained the 
difference between things with no point of 
resemblance, a matter which is not always very 
easy, they send you things which are verbally 
like yours, but essentially different; at intervals 
they say your specification contains seventeen 
difterent inventions, needing seventeen separate 
applications, and that you are claiming things that 
are unclaimable and so on, and then the real work 
begins. When you eventually get as many ofthe 
seventeen patents as you think it expedient to 
invest in, you are probably very much better off 
than you would have been with a grant on your 
original specification, but the process is expen- 
sive to patentees and to the public. 


THE STATE AS PATENT AGENT. 
=» 


The broad question is whether the State 
should do the work of patent agents, whether 
the patentee likes it or not. When the ex- 
aminer has power not only to advise, but to 
reject, very serious injustice may be done. 
There is a standard case of an early inventor 
being refused a patent for the ordinary trans- 
former of to-day, because the examiner could 
not understand it at that time; but, of course, 
we only have one account of the matter, as the 
examiner cannot well give his. But the prob- 
ability of such cases is great, without ary fault 
on the part of the examiners. If the examiner 
has no power to reject, the examination is a 
great benefit to inventors, It is only a question 
of public policy whether the State ought to help 
inventors in this particular way. | 


THE NEW BILL. 


The new Bill provides for examination as 
to novelty as far as past British specifications 
are concerned. On the one hand, this will be 
a great help to inventors. But this sort of search 
Is very easy already, as the patent office pub- 
lishes illustrated abridgments, which make 
this matter very easy. It would be a very good 
thing for an inventor who is ignorant of the 
history of his subject, to go through these 
abridgments himself. He would then know 
very much better how to draw up his specih- 
cation. On the other hand, if the patent fees 
remain the same, it will be a benefit to. industry 
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to have the money spent on behalf of patentees, 
rather than absorbed by the Treasury. The 
great objection to the system is that people will 
think a patent is valid because it is allowed. 
The search is only as regards novelty, and even 
then it is incomplete. A prior publication is just 
as fatal in a foreign specification, or in the general 
literature of any country, provided a copy came 
to this country. The examination as to novelty 
will therefore be useless as a guarantee of 
novelty, though it may save many patentees 
who would otherwise re-patent old things. In 
addition to this want of novelty a patent may 
be bad on several other grounds. The specifi- 
cation may not describe a practical invention, or 
it may claim something which is not of a class 
that cin be patented, that 1s to say which is 
not a patentable invention. 


A SERIOUS DIFFICULTY. 


One of the most serious difficulties as to 
novelty has not been dealt with at all, but it is 
a little difficult to explain. The question of 
whether a patent is valid or not is of no impor- 
tance in itself; it is only important when thee 
is a question of infringement. Now, almost 
every claim is capable of a broad or a narrow 
interpretation. If the patent is examined with- 
out any reference to a given alleged infringement, 
the patent may easily be passed as being for a 
novel invention on a narrow interpretation. 
Later on a rival makes something which іѕ outside 
the narrow interpretation of the claims, but 
really takes what the inventor considers is his. 
He then says his patent covers his rival, as he is 
infringing his claims on their fair interpretation. 
According to present practice the patent is 
dealt with by the courts with the early history 
of the act on one side, and the alleged infringe- 
ment оп the other. If the claim is interpreted 
broadly enough to cover something that 
went before, the patent is void; if it is 
narrow enough not to cover what went before, 
there may be no iníringement, in which 
case the patent mav be useless though valid. 
It is thus really impossiblé to settle the question 
of novelty without having the alleged infringe- 
ments before the umpires at the same time. 
The patent office examiners are therefore 
necessarily unable really to decide as to 
novelty, whether the Government guarantees 
the patents or not. 
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CONCLUSIONS. 


To sum up, then, examination to determine 
novelty by the patent office, with power of 
rejection, is unsatisfactory in the case of skilled 
inventors, because they may have injustice 
done them owing to the examiners not 
being sufficiently skilled. Or course, the 
law courts may also be unintentionally 
unjust, but with the fuller investigation there 
undertaken, this is not so likely. If the 
examiners have power of rejection, no end of 
irreparable injustice may be done to all kinds 
of inventors by ill-advised rejection of really 
good applications. If the examination is 
thorough it is great waste of money, as 
thousands of patents have to be examined 
which are of no importance, because the 
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inventions, even if apparently good, never 
come into use, or are superseded by others 
before there is any question of infringement. 
Finally, no examination can be conclusive when 
an invention is new. The inventor must be 
ahead of the examiner, or he would not be an 
inventor, and, apart from that, the examiner 
cannot form any true view of the invention, 
because a little time is necessary to give the 
distance necessary for true perspective. 

Examination without guarantee of validity 
and without power of rejection, such as pro- 
posed in the new Bill, is an unnecessary expense 
to the patent office; but if it is carried out by 
reducing the surplus now paid to the Treasury, 
instead of by raising fees, it certainly would be 
a great benefit to inventors. 
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THE NEW ANCHOR LINER 
“COLUMBIA. ” 
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An account of the new Anchor liner Columbia, which has now successfully completed her maiden voyages 
across the Atiantic, and is one of the largest merchant vessels built on the Clyde. 


A STEAMER which is not only a distin- 
` guished example of marine architecture in 
itself, but which also marks the occurrence of 
the jubilee of one of the world's historic 
“Lines,” deserves more than passing notice. 
Such is the new twin-screw Columbia, of the 
Anchor Line, one of the latest products of the 
large shipbuilding and engineering establish- 
ment of D. and W. Henderson and Co., Limited, 
Meadowside, Glasgow. This yard is one of the 
oldest on {һе Clyde, being that in which early 
in the last century Messrs. Tod and Macgregor 
built many famous picneers of the ocean trade. 
Though the site is the same, the equipment of 
the present establishment is very different from 
that of the old firm, who are regarded as the 
“fathers of iron shipbuilding,” because they 
built the first iron sea-going vessel —the Royal 
Sovereign — some sixty-three years ago. Неге 
al-o was built the first iron paddle steamer run 
by the P. and O. Company, the Trafalgar, with 
oscillating jet condensing engines of 370 i.h.p.— 
a figure that compares strangely enough: with 
the 10,000 i.h.p. of the latest P. and O. liners. 
At Meadowside, too, Messrs. Tod апа 
Macgregor, in 1850, built the Сиу of 
Glasgow, famous as the pioneer iron screw 
steamer in the Atlantic trade. She was built 
for Glasgow owners, but was afterwards bought 
by William Inman and Co. Liverpool, and 
became the first vessel of the historic Inman 
Line. It is interesting to recall that she was 
220 ft. in length, 32 ft. in breadth moulded, 
and 21 ft. in depth moulded. She was of 
1,600 tons, and had overhead beam engines, 
jet condensing, of 310 h.p., with two cylinders 
66 in. diameter and 60 in. stroke. About 
the same time the Anchor Line was founded 
by Messrs. Handyside and Henderson (now 


Henderson Brothers), Glasgow; who opened 


a direct trade between the Clyde and the 


Mediterranean with the little sailing vessel 
Vasco da Gama, of something under 200 tons. 
The Anchor flag now floats over a large fleet 
of up-to-date boats trading regularly between 
Glasgow and New York, the Mediterranean and 
the Clyde, the Mediterranean and North and 
South America, India and the Clyde, and 
between India and New York. 

From the City of Glasgow ot 1850 and the first 
iron Anchor Line steamer of 1852 to the new 
member of the fleet is a tremendous stride. 


THE “ COLUMBIA'8" ENGINES. 


The Columbia is 300 ft. long, 56 ft. broad, and 
36 ft. 6 in. deep. She has accommodation for 
325 first-class passengers, 220 second-class, and 
боо third-class or steerage. She carries а cargo 
of 5,350 tons on a draft of 25 ft., this being 
limited to enable her to navigate the River Clyde 
right up to Glasgow. She is driven by two sets 
of triple-expansion engines, of which we show a 
drawing. Each set has three cylinders, which 
are 315, 513, апа 85 in. in diameter, respectively, 
with a piston stroke of 54 in. 

The cylinders of each engine are rigidly bolted 
together, and stand on six massive cast iron 
columns. The front or inner columns are of 
rectangular section, and are divided at the 
bottom for the double purpose of giving fore 
and aft rigidity to the engines. By permitting 
the cranks to pass between the column feet, 
ample room is provided on the starting 
plattorm between the two engines. The 
back columns are of cylindrical section, with 
sufficient taper in their length to provide ample 
area at their bases. The sole plates are made 
in three pieces bolted together. They are of 


== = 
| | 
+--+ + 
+ * 


hollow rectangular section, and have strong 
flanges at the bottom for fixing the engines to 
the top of the ballast tank. The crank shafts 
are made in three interchangeable parts, and 


аге of the,built type. Each part is carried on 
two bearings of extra length, and is lined with 
white metal; and, indeed, the bearings through- 
out the entire engines are made with extra large 
surfaces. The crosshead guide-plates on the 
columns are of hollow section, through which 
cold water circulation is provided. 


AIR PUMPS. 


The air pumps are on Edward’s patent 
system, and are fixed to the back columns of 
the intermediate engines, from the crossheads 
of which they are driven by means of the usual 
levers. Attached to the air pump, one at either 
side, and driven by the same crosshead, are two 
bilge pumps. 

CONDENSERS. 

The condensers are carried on the lower 
deck beams close to the side of the ship, and 
quite separate from the main engine structure. 
The cold water circulation through them is 
supplied by two large centrifugal pumps driven 
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by vertical steam engines, and placed on the 
level of the starting platform between the low- 
pressure engines and the ship's side, the 
diameter of the delivery pipe being 16 in. 


'FEED-WATER HEATERS. 


There are no feed-pumps driven direct by 
the main engines, the whole of the water neces- 
sary for feeding the boilers being supplied by 
two pairs of Weir's feed-pumps of large capa- 
city, either pair being sufficient to provide the 
entire feed-water required. To each set of 
pumps there is a pipe leading from the hot-well 
to a float-tank with automatic control valve ; 
one pump taking the water from this float-tank 
passes it through an Alley and MacLellan's 
"Sentinel" feed-filter, and then into one of 
Weir's patent direct contact feed-heaters, from 
which the other pump draws the heated water 
and delivers it through the main line of feed- 
pipes to the boilers. 


| REVERSING GEAR. 

For the rapid manipulation of the main 
engines in narrow waters a direct-acting, steam- 
reversing engine is provided, the cylinder of 
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which is attached to the back of the main 
cylinders immediately above the Wyper shaft, 
to which it is directly connected, and controlled 
by levers from the starting platform. The gear 
for regulating the main stop valves is placed 
close to the reversing levers. To permit of the 
accurate adjustment of the main stop valves, a 
screw gear worked by a hand-wlieel is pro- 
vided ; but, in case of emergency, the steam 
can be instantly shut off the engine by simply 
pulling а lever. 


THRUST BLOCKS. 

At the after-end of the engine room is the 
thrust recess, which extends from side to side 
of the vessel. In it the thrust blocks are secured 
to steel seats built upon the ballast tank top. 
The thrust of each propeller is taken up by 
collars on the thrust shaft, bearing upon ten 
horse-shoe rings with large white metal bearing 
surface. 


TUNNEL SHAFTING, ETC. 


The tunnel shafting is made up in five con- 
venient lengths, each carried оп a pillow block 
with white metal lining. The propeller shafts, 
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which are carried inside the skin of the ship 
right up to the stern frame, have, on this 
account, to be of extra length, and, to avoid 
corrosion where they are exposed to the salt 
water in the stern tubes, they are covered by 
gun-metal liners, extending from the fore end 
of the stern tube to the propeller bosses. The 
propeller bosses are of cast iron, and to each 
are secured, by studs and nuts, four bronze 
blades. The propellers are 17 ft. gin. in 
diameter. 

In the thrust recess, between the two thrust 
blocks and immediately below the cold-storage 
chamber, is fitted а Hall’s patent refrigerator of 
large capacity on the CO, principle. 


ELECTRICAL MACHINERY. 


Here also is placed the electrical machinery, 
of which there are two complete sets on opposite 
sides of the ship, either set being capable of 
lighting the whole ship, as well as of driving a 
large number of powerful electric fans, which 
are provided for ventilating purposes. 

The dynamos are driven direct by vertical 
compound steam engines, the steam and exhaust 
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pipes of which аге independent of all other 


machinery. 
PUMPS. 


The pumping arrangements are on a very 
complete scale, and comprise two extra large 
duplex ballast pumps, one on either side of the 
engine-room. The ballast and bilge pipe con- 
nections being in duplicate, there is a complete 
system on either side of the vessel with con- 
necting pipes at the after end of the engine- 
room. The two pumps may either work inde- 
pendently, or both may be connected to draw 
any one compartment of the vessel. By 
this arrangement it will be seen that in the 
event of a considerable leak occurring in any 
part of the ship there is ample provision for 
dealing with it. 

In addition to these pumps there are two 
separate duplex pumps for pumping fresh water 
up to the service tank on the top of the engine 
casing for supplying the lavatories, galleys, 
pantries, etc. Tnere is also a duplex pump for 
the supply of salt water to the sanitary tank, 
and another for fire purposes, in accordance 
with the requirements of the American authori- 
ties. All these pumps are by Messrs. Lamont, 
of Paisley. 

BOILERS. 

Steam is supplied by six large double-ended 
boilers and one single-ended boiler. These 
boilers are on the natural draft system, and are 
arranged in pairs, with a funnel to each pair, 
the forward funnel also acting for the single- 
ended boiler. The funnels are 107 ft. high, 
and have an outer casing throughout their entire 
length. There are in all thirty furnaces, giving 
а large heating and fire-grate area. The main 
steam pipes are led in duplicate, each engine 
having a separate pipe the whole length of the 
boiler space. A valve is fitted on the forward 
side of the forward engine-room bulkhead con- 
necting these pipes for the purpose of equalis- 
ing the steam pressure of the engines. 

The placing of the boilers in pairs permits of 
the use of side bunkers .throughout the entire 
boiler space. These bunkers are of sufficient 
capacity to steam the vessel across the Atlantic, 
and by this arrangement, the coal running 
naturally to the place at which it is required, 
the necessity of coal trimming is greatly 
reduced. 

The boilers are cf Siemens-Martin steel, and 
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are fitted with thirty-nine Morrison’s patent 
withdrawable furnaces. The total heating 
surface equals 30,000 square feet. 


DECK MACHINERY, ETC. 


For dealing with the large cargo the vessel is 
designed to carry, ten powerful steam winches 
of the builders’ own special make are placed on 
deck. These have cylinders of 7-in. diameter 
and 12-in. stroke, and are provided with winding 
barrels of extra large diameter. 

In addition to the large fresh-water tanks, a 
large. distilling plant for condensing salt-water is 
provided, and a separate tubular boiler is fitted 
in the boiler casing abaft the centre funnel for 
supplying the n?cessary steam. 

The steam steering-gear is fitted in a 
special house on the poop, and is worked from 
the bridge by a controlling shaft. It is of 
Caldwell and Co.'s make, and is of great power. 
The hand steering-gear is arranged in the same 
house, and a Cumming's patent oil cylinder 
rudder brake is also fitted. 


SATISFACTORY TRIALS. 


When on her trials on the Clyde the Columbia 
attained a speed of 18]. knots loaded, which is 
considerably in excess of what she was required 
to do, and everything has worked with the most 
Satisfactory smoothness on her subsequent 
maiden voyages both ways across the Atlantic. 

The advantages gained by the progress that 
has been made їп naval architecture since the 
Сиу of Rome was built in 1881 are obvious on 
looking at the capacity of the two vessels as 
compared with the measurements, especially 
when it is remembered that the Columbia 15 
an eight-day boat, leaving Glasgow оп the 
Saturday afternoon and arriving at New York 
on the Monday morning. 


COMPARISONS. 


The Columbia is an exceptionally fine-looking 
vessel. She has a straight stem and elliptical 
stern, two schooner-rigged pole masts, and 
three tall funnels. She is divided into nine 
water-tight compartments. The passenger 
accommodation is distributed throughout six 
decks, so that the work of administration can 
be carried on with the greatest advantage to the 
passengers. The first-class rooms are specially 
luxurious, and the saloons are mugniticently 
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furnished and decorated, while the second-class 
state-rooms and saloons are almost as comfort- 
able, though less finely decorated. In the third 
class there are more berths in each cabin, and 
there is little in the way of decoration, but the 
owners have provided all kinds of comforts in 
the matter of bedding, napery, and eating 
utensils, so that a voyage third-class in the 
Columbia has fewer terrors for the landsman 
than a voyage first-class in any Atlantic liner 
had a few years ago. 

It is now over fifty years since the old City 
of Glasgow sailed on her maiden voyage from 
the Clyde, and a comparison of the dimensions 
and tonnages of the two steamers affords a fair 
indication of the growth and development of 
the Transatlantic trade since 1850 :— 


City of Glasgow. Columbia. 
Length 220 ft. 500 ft. 
Breadth 32 ft. 50 ft. 
Depth ... 21 ft. 36 ft. 
Tonnage 1,609 tons ... .. 8,400 tons. 
Engines Overhead Беат ... Twin-screw. 
Description Jet condensing Triple. expansion. 


ANOTHER COMPARISON. 
It is twenty years since the well-known 
City of Rome was taken over by the Anchor 
Line and placed on the Clyde and New York 
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summer service. There is a marked difference 
in some respects between the Columbia and the 
Сиу of Rome, so long associated with this 
service. The City of Rome was not built origin- 
ally for the Clyde trade, but for the Liverpool 
trade; and while she has traded for many years 
from the Clyde, she has not been able to come 
much above Greenock except for dry-docking 
purposes. On comparing the two vessels, one 
notices in the Columbia the absence of the 


beautiful curved bow, with the handsome figure- 


head of Julius Cæsar and other externals, that 
went to cause the Cily of Rome to be regarded 
generally as the handsomest vessel engaged in 
the Atlantic trade. There are other striking 
contrasts between the Columbia and the City of 
Rome. The Columbia carries a larger cargo on 
a more moderate draft of water. The Cily of 
Rome has compound engines ; the Columbia has 
triple expansion. The City of Rome works her 
boilers at a pressure of 85 lbs.; the Columbia 
works hers at a pressure of 180 lbs. The City of 
Коше has one propeller; the Columbia is a twin- 
screw. The coal consumption of the Columbia 
is very nearly one-half that of the Cily of Коте. 
The changes that have taken place ia twenty 
years are all in the direction of economy and 
safety. 


А RESUME OF MACHINE TOOLS, CRANES, AND FOUNDRY 
MATTERS FOR THE MONTH. 


A NEW LATHE. 


T” E appearance of a new automatic machine 

is always a fact of interest inthe trade. A 
lathe of this class is now being manufactured 
by Mr. J. Parkinson, of Shipley. The following 
is a description of its principal movements, 
illustrated by outline drawings. 

The machine, it should be observed, is not 
intended to compete with those that produce 
threads by screwing dies, but is designed for 
the production of those classes of screws which 
can be best, or most suitably cut in a screw- 
cutting lathe. It may not be supposed to 
be capable of turning out more work than 
can be performed by a skilled man, doing his 
best under the most favourable conditions, yet 
it will perform automatically and with absolute 
precision all that the best workman can do at 
his best continuously. Besides this, two or 
more machines can be operated by one 
attendant. 

The principal points are these : Thé spindle 
rotates in one direction continuously. The 
various movements, save one, are driven through 
the lathe spindle, so that the sequence of motions 
of the mechanism is not aftected by variations 
in the spindle speeds. 
are thus controlled are the setting in and with- 
drawing of the tool, and engaging the clasp nut 
with the lead screw. "The exception is the run- 
ning back of the saddle for starting another cut, 
which is performed at a uniform speed for all 
screws, and this is also made self-arresting, in- 
dependently of any mechanism operated by the 
spindle. Threads of any section, right or left 
hand, are cut. The feed of the tool operates 


automatically, and is tripped also automatically 
after the desired depth of thread has been cut. 
A valuable feature of this machine is that 
multiple threads are cut automatically, the tool 
catching the threads at the precise period 
required for two, or three threads, etc., and in 
but little more time than that required for single- 
thread screws. To those who know the dith- 
culty of catching threads correctly, and the 
crude device of marking the change-wheels for 
the purpose, this alone is a very valuable pro- 
vision. It is effected by a special mechanism, 


The movements which ‘= - 


FIG. I. 
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the leading element in which is a loose ring 
attached to a driver-plate, and a pawl. The 
motion of the ring is arrested for half a revolu- 
tion for two-threaded screws, and for a third of 
a revolution for three-threaded screws, and so 
on. The loose ring carries projections which 
strike the dog on the screw to be cut, and cause 
it to rotate. Notches are made in the driver- 
plate to correspond with the number of threads 
required. 

The main operating mechanism of the lathe 
comprises a lead screw, and two shafts, one in 
front beneath the lead screw, and one at the 
back. The latter receives motion from the 
countershaft, and drives the shaft in front by a 
Renold chain—an example of the growing 
popularity of the chain drive, with its advantage 
of positive movement without chance of slip. 

Figs. 1 and 2 show the lathe arranged for 
cutting right-hand threads. The adjustments 
being made, the shaft to be threaded is placed 
between the centres. The lathe, being started, 
commences to take the first cut. When the 
tool has reached the point for withdrawal, a 
projection on the saddle comes against an 
adjustable collar, a (fig. 2), on the controlling 
rod at the front of the bed. This operates 
mechanism which causes the shaft, b, at the 
rear and above the lathe bed to make a partial 
revolution, and thus by the crank, c, and a con- 
necting link, d, to push the tool-slide away from 
the lathe centres. This movement of the tool- 
slide opens the clasp-nut, as will be noted on 
reference to figs. 3 and 4. Ate (figs. запа 4) is 
shown the cam-shaft, the partial rotation of 
which closes or opens the halves of the clasp- 
nut, f, by means of the cam-plate, g. Оп the 
left hand end of the cam-shaft, e, is fixed a lever, 
h (fig. 3), on the boss of which is loosely ful- 
crumed a lever, i (figs. 2 and 3), so that both may 
move together, or the nut be opened by hand, 
if desired. Lever, i, is connected by link, & (figs. 
2, 3,and 4), to the left side of the tool-slide; and 
thus the movement of the latter away from the 
lathe centres simultaneously causes the clasp- 
nut to open and release the screw. The move- 
ment of the tool-slide being continued a little 
further, causes the cam, / (fig. 4), which is con- 
nected with the lever, i, by the link, m, to slip a 
revolving beve! pinion, н, into gear with a wheel, 
o (figs. 2 and 4) and that drives a train of 
gearing in the apron, which, acting against the 
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FIG. 3. 


rack on the front of the bed, returns the saddle 
rapidly to the starting point. Just before 
reaching this position, however, the saddle 
strikes the collar, a, on the right hand side of the 
saddle, and again trips the mechanism for 
giving the reciprocating rotary motion to the 
shaft, b, which now pulls the tool slide towards 
the lathe centres. Simultaneously with this, 
the rotation of the shaft, min, at the front of the 
bed, and which drives the sliding bevel pinion, л, 
is arrested, as will be explained presently, and 
thus the saddle comes to rest. 

The next operation is to catch the thread, 
and to understand how this is effected we refer 
to fig. т, which is an end view of the lathe. 
the end of the spindle there is the driving 
change-gear, which actuates the driven wheel 
on the lead screw, through the usual train of 
gearing, carried on a quadrant plate. The 
latter is omitted from fig. 2 for the sake of 
clearness. Behind the change-gear on the 
spindle is another spur-gear, f, driving a spur- 
gear, g, which runs between friction discs; 


attached to one of these there is a chain wheel, ғ, . 


which drives, by means ot a Renold silent chain, 
the wheel, s. This wheel has on each side a 
disc, the inner one having two projections or 
catches, /, и, diametrically opposite, and the 
outer one a notch, v. А stud or crank pin, w, 
projecting through the outer disc, by a link 
connection actuates the lever, dd, on the end of 
shaft, b. 

Turning again to fig. 2, the controlling rod is 
seen connected at the left with a lever, x, 


On. 
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fulcrumed on the stud, y. This in 
turn is connected by links to the 
levers, z and aa. The lever, z, is 
keyed on a rocking shaft, to the 
outer end of which is keyed the 
lever, cc, which has a projection or 
catch, overhanging the inner disc 
of the wheel, s. Thus, the lateral 
movement of the controlling rod 
causes the lever, cc, to come within 
the path followed by one of the 
catches, / and и, as the wheel, s, 
rotates, and to arrest the rotation, 
the slipping of the friction discs 
against the wheel, д, allowing this 
to take place. These catches are so 
placed that as the lever, cc, is moved 
from the path of the catch, /, it comes 
into that of the catch, u. It is thus impossible 
for the wheel,s, to make more than half a revo- 
lution at each release. | 
Thus the movement for withdrawing the tool 
is effected, first by the saddle moving the con- 
trolling rod to the left, which causes the lever, 
cc, to release the catch, /, and allows the wheel 
to make half a revolution, or, until the catch, и, 
strikes the lever, cc. This movement thrcws 
the lever, dd, on shaft, b, to the outer of the two 
positions shown by the dotted lines, at the same 
time giving the shaít, b, its extreme movement 
in one direction, withdrawing the tool slide, 
releasing the lead screw, and returning the 
saddle towards its original position, just before 
reaching which, as already shown, the con- 
trolling rod is moved to the right, the catch, и, 
released and the shaft, b,rotated a portion of 
its movement, sufficient to slide the bevel 
pinion, л, out of gear with the wheel, o, fig. 2. 
This time however the wheel, s, is only allowed 
to make about one-sixth of a revolution, the 
notch, v, being caught by the hook on the 
double-ended lever, ee, which is held against the 
periphery of the disc by the spring, f. The 
lever, dd, is thus arrested in the intermediate 
position, shown by dotted lines, and with the 
tool, lead screw, and bevel pinion disengaged. 
Immediately below the lead screw, and driven 
by a small pinion upon it, is a spur-gear, gg, so 
arranged that it makes only one revolution to 
twelve of the lead screw. Clamped to this gear 
by the plate, hh, is a disc, 17, carrying twelve 
studs, jj (six only iare shown), which come in 
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turn against the inclined ends of the lever, ec, 
and cause it to trip out of the notch, v, and 


FIG. 4. 


release the wheel, s, which is then free to make 
the half revolution required to draw in the tool 
slide, and engage the lead screw. 

It will now readily be seen that the exact 
point at which the threads of the lead screw 
are engaged, is determined by the position of 
the studs on the disc, ff, and, as already 
indicated, these may be readily set to trip the 
lever at any desired point. The lead screw has 
two threads per inch, and it follows that in 
cases where the threads to be cut coincide with 
the lead screw, every half-inch engagement 
may take place correctly at each revolution of 
the latter, and all the twelve studs may remain 
in, each one corresponding to one revolution of 
the screw ; but if the threads to be cut only 
coincide with every other thread of the screw, 
then six of the studs must be taken out; if 
every third, then only four opposite studs 
remain; if every fourth thread, three studs 
equally spaced are retained. In this way, for 
any pitch that coincides with the pitch of the 
lead screw, anywhere within six inches, the 
thread is caught correctly. 

The motion for running back the saddle is 
driven by a separate belt (crossed for right- 
hand screw) from the countershaft, on to the 
pulley, kk (figs. т and 2), mounted on the shaft, //, 
which transmits the rotary motion through a 
Renold chain to the shaft, mm, at the front of 
the lathe. The chain wheel, nn, driven by the 
shaft, JJ, is not fixed directly thereto, but is 
driven byclutch projections on the disc, 00, which 
slides on a key, being moved in or out of contact 
with the correspunding projections of the wheel, 
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пп, by the lever, pf (figs. запа 5), which is fixed 
to a shaft, qq, carried in a bracket beneath the 
lathe bed. To the front end of the shaft, qq, 
the lever, aa, is fixed, which, as already stated is. 
connected as shown by a link to the lever, x. 
The movement of the saddle when returning to. 
its original position, thus not only actuates the 
lever, cc, and releases the wheel, s, but, imme-- 
diately after doing so, it throws the clutch, оо, 
out of gear, and automatically arrests its return. 
movement. The lever, рр, is acted upon by a 
spring, not shown, which brings the clutch pro- 
jections of the wheel, nn, and disc, oo (fig. 5), 
into contact, so that the shaft, »m, again com- 
mences to rotate, just before the withdrawal of 
the tool. 

For cutting left-hand screws, the direction of 
rotation of the lead screw is changed, the pulley, 
kk, is driven by an open belt, and the points of 
connection with the lever, +, of the links which 
connect the two levers, aa, are transposed, as- 
shown by dotted lines. 
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The rapidity of the work done by this lathe 
may be judged from these facts: A single- 
threaded screw in iron, rin. diameter, with 
right and left hand threads, each 6} in. long, 
was cut in ten minutes; a double square- 
threaded screw in iron, rin. diameter, 16 in. 
long, was cut in nineteen minutes ; a very deep 
square-threaded screw in steel, 14 in. diameter, 
and 2 ft. 5 in. long, was cut in forty minutes. 

MACHINE TOOLS. 

The shops of the Cincinnati Milling Machine 
Co., whose recent designs are illustrated in this 
month's article on “ Milling Machines,” have a 
system of compressed air laid throughout for 
the purpose of cleaning chips from work in 
progress. All machine tools and vice benches 
are supplied with branches, and each branch 
terminates in a nozzle, having a valve closed 
with a spring, opened by the pressure of 
the thumb. Among the advantages gained 
besides that of cleanliness, is higher rates of 
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feed to cutters, which could not be obtained if 
the work were clogged with chips. It is note- 
worthy that another firm applied an air suction 
to a slab miller some years ago, the chips being 
sucked up, instead of being blown about to the 
detriment of bearings and slides. 

Messrs. Ward and Co., of Birmingham, have 
brought out a new double-cutting planing 
machine. А single tool is used having two 
cutting edges, one at back and one at front, the 
end being concave to give clearance. Both 
edges are ground at one operation, to ensure 


uniformity. The swinging of the tool box to: 


bring the tool edges alternately into action 
includes side and under cutting, as well as 
horizontal, effected by two pivots, vertical and 
horizontal respectively, and both are regulated 
by the feed mechanism. 

A good deal of ingenuity has been expended 
in designing combination machines, once more 
popular than they are at present, for the modern 
tendency is in the direction of specialising and 
limiting the operations of machine tools. But 
the universal tools always afford an interesting 
study. One of these has been designed for the 
use of Navy artificiers, and made by the Process 
and Engineering Co., of Farringdon Road, E.C. 
It is a self-acting, sliding, and surfacing lathe, 
swinging 60 in. and 14 in. between centres. It is 
also both a horizontal and vertical milling 
machine, and a profiling machine, a shaper, and 
slotter, and a boring machine. 


NEED FOR A FOUNDRYMEN'8 ASSOCIATION. 


Though a good deal has been accomplished 
recently in remodelling our foundries, there are 
still far too many—the majority, in fact— which 
are destitute of modern appliances, and lacking 
an intelligent class of men. There is nothing 
here like the American Foundrymen's Associa- 
tion, which is composed of leading men in the 
trade, proprietors, and foundry managers, who 
meet in convention once a year —as the members 
of the Institution of Mechanical Engineers do 
here—at some industrial centre, and read and 
discuss papers and visit establishments. The 
American Foundrymen's Association now num- 
bers 314 members, with an income for the last 
year of 82,353. The papers read are practical, 
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written by men from the shops, and discussed 
from the standpoint of the practical moulder, in 
plain, forceful language. Technical knowledge 
is much in evidence, but only that which bears 
directly on foundry matters, chiefly the chemistry 
of cast iron, the chemistry of the cupola, and so 
on. Such anassociationof managers makes its 
impress on the men, and sharpens the friendly 
rivalry of the shops. 

A familiar sight at the core bench is the 
straightening of crooked wires pulled out of the 
cores by the fettlers. This is a boy's job, 
getting the kinks and bends out with hammer 
blows. A time-saver recently invented is an 
American machine for performing this work. 
The wires are drawn through grooves in rolls 
made to suit wires of various gauges, the grooves 
being corrugated to bite the wires. The lower 
roll is stationary, the upper one is movable 
against the downward pressure of coiled 
springs. 


GERMAN CRANES. 


In our last issue we alluded to the German 
activity in the manufacture of machine tools. 
We now have occasion to mention the crane 
industry, the particular incident which justihes 
it being the fact that a German crane is being 
built for Messrs. Wm. Beardmore апа 
Co. right in the centre of the Scotch 
crane industry. It will be an electric crane 
of 200 tons power. We do not know 


. whether this is a question of price, or of time 


of delivery, or what else, but we have for three 
or four years past anticipated that the rivalry of 
American and German crane makers will prove 
as serious as that of the machine tool makers 
has. Our insular position narrows the obser- 
vations of the average man, but those who are 
closely in touch with crane work know that 
German cranes have many good points, that 
German engineers were first in the field in the 
successful electric driving of cranes, and that 
they are still more advanced in that feld than 
we are. Moreover, they have made a speciality 
of certain types which are now in high favour, 
chief among which is the portal, or gantry crane. 
They are well represented in London, and pro- 
bably will be more so as business develops. 


; T 11 1 f 
ni ыл bee D 


E4 qt ۳ 


m 
HE 
LEE 


m 


1 NS "m 
Lg f ee DRA ^w — 
= | i t А 2 

т — f 
| ; n 


V 


ee 
pu 


IE y 


LS 
il: LEA E 


til 
“Alw 


| b 
| bN 1 no 


yi сї |6 


60-STAMP GOLD MILL. 


MODERN PRACTICE IN MILLING AND 
AMALGAMATING. 


EDGAR SMART, A.M.I.C.E. 


que variations of milling practice in dif- 
ferent parts of the world present some 
remarkable contrasts. А mining expert making a 
tour of the globe, and travelling either eastward 
or westward from the eastern side of Australia, 
say from the Charters Towers Goldfield as 
astarting point, will find that the amount of ore 
crushed in stamp mills, reckoned per stamp per 
day, gradually increases until he reaches the 
goldfields of the Transvaal. The following 
figures, which represent approximately the 
stamp duty obtained in several mining countries, 
will fortify the above statement :— 

Pe: stamp per day. 


. United States 
. New Zealand 


4 to 5 tons. 
1$ to 23 tons. 


I. Charters Towers, Queensland . about 14 tons. 
2. New South Wales .. 2 to 23 tons. 
3. Victoria 2} to 3 tons. 
4. Western Australia . ... 34to5 tons. 
5. Witwatersrand ues oe .. 5 to 6} tons. 
6 

7 


The reasons underlying the remarkable dif- 
ferences which are observable in the above 
figures will be set forth in this article, at least 
in part; and afterwards by discussing, some- 
what in detail, the more important of the 
several divisions of the subject, it will be shown 
how and why the high stamp duty is obtained 
in the Johannesburg mills. 


LOW RATE AT CHARTERS TOWERS, 
As regards the first-named district, Charters 


-Towers, the following explanation of the low 


duty was given to the writer by a man intimately 
connected with mining in the district. The 
majority of the miners hold strongly to the 
opinion that a high rate of crushing necessarily 
reduces the percentage of gold caught, and, as: 
will be seen later on, this may be true if the 
higher stamp duty is achieved by means which 
are unsuitable for the ore which isto be crushed. 
As the batteries on this field are largely run as 
customs mills for public crushing at a fixed 
charge per ton, while the gold won is taken by 
the owners of the ore, the work hasto be carried 
on in accordance with the wishes of the cus- 
tomers, and for this reason the speed of running 
is limited to 60 drops per minute. Of course, 
under these circumstances it is not surprising to 
find that the methods now in use show little 
trace of the advances which have been made in 
other countries. 


EMULATION LACKING IN N.S.W. 

In New South Wales up to the present time 
the gold mines have been, generally speaking, 
worked on a small scale, a thirty-head mill being 
considered to be a fairly large undertaking. 
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This is because the gold is found either in 


shoots or patches of limited extent, although 
sometimes of great value. Consequently, the 
amount of development work is large in relation 
to the ore bodies opened up, and it is therefore 
impossible in most cases to keep a large mill 
continuously running. The batteries also are 
scattered widely apart, and as there is no regular 
official publication of the results obtained, there 
is an absence of that beneficial spirit of emula- 
tion among millmen which is found in crowded 
mining districts where they can see each other's 
work and know each other's results. 


IN VICTORIA. 


In the colony of Victoria there are a number 
of mines in the outlying districts to which the 
above remarks also apply. On the larger gold- 
fields, such as Bendigo and Ballarat, the gold is 
usually very coarse and easily caught, so that 
the chief difficulties occur and the most skill is 
required in the mining department. "Therefore 
the management is naturally entrusted to an 
intelligent, practical miner, and the milling does 
not receive the special expert attention which 
is required when dealing with very fine gold. 
The batteries are almost always built in the 
colony, and as the results are satisfactory to 
both makers and purchasers, it is perhaps 
scarcely wise for an outsider to ofter any adverse 
- criticism. It has to be remembered also in 
comparing the output with that obtained in 
other countries, that practically the whole of the 
material crushed consists of fairly hard quartz. 
Still, it seems likely that by adoptinga heavier 
type of stamp, and by substituting woven wire 
screens for punched plates, fewer stamps would 
be required for an equal amount of ore. 

In the Kalgoorlie district of Western Aus- 
tralia the conditions are so unique that a 
comparison of results with other places can 
scarcely be made. On the one hand the gold is 
so finely divided that the output has been 
limited by the absolute necessity for very fine 
crushing, while on the other hand the com- 
parative softness of the ore has, of course, tended 
to increase the stamp duty. 


LOW STAMP DUTY IN NEW ZEALAND. 


As regards New Zealand, the following 
reasons sufficiently explain the very low stamp 
duty on the principal goldheld at the present 
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time, namely, the Hauraki district. In the first 
place, the ore is exceptionally tough ; secondly, 
the gold is finely divided, and, therefore, fine 
crushing is required ; and, thirdly, as the whole 
of it is treated by cyanide, it is either crushed 
dry or with very limited quantities of water, so 
that the pulp is very thick. | 


SOUTM AFRICA OUTSTRIPS THE UNITED STATES. 


As America was certainly the home of first- 
class milling practice, which was transplanted 
to the Witwatersrand largely by American 
engineers, it appears strange, at first sight, that 
South Africa should have outstripped the 
United States. The whole reason for this lies 
in the extent and in the consistency and regu- 
larity of the gold-bearing reefs, which enabled 
development to be carried on with a precision 
and certainty which have never been possible in 
any other country. With few exceptions, the 
mills were backed up, and, so to speak, 
oppressed by large and constantly increasing 
ore reserves in the mines, and as depth was 
attained the ore became harder, so that, unless 
the mills had kept pace with the mines, the 
total output would have gradually decreased. 
Here, then, were all the conditions necessary 
for that practical form of evolution known as 
the survival of the fittest, and the struggle 
applied both to mills and millmen. Mills which 
in some parts of the world would have been 
considered as models of perfection, were ruth- 
lessly, but correctly, sacrificed and superseded 
by designs more adequate to the task imposed 


upon them. 


The above brief glance at the principal con- 
ditions which modify the milling practice on a 
few of the more important goldfields of the 
world, shows that no fair and adequate 
criticism is possible without carefully consider- 
ing, in detail, a number of conditions which 
affect the final result in each particular case. 
Those points which bear upon the quantity of 
material crushed will first be dealt with, and 
afterwards those connected with the recovery 
of the gold. 


THE NATURE OF THE ORE. 


From a crushing point of view ores may be 
roughly classified in the following manner :— 

Soft, such as the silicates of alumina and 
magnesia. 
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Friable, such as the upper апа completely 
oxidised portions of heavily mineralised lodes. 

Hard and brittle, as the semi-transiucent 
quartz met with so often in all parts of the 
world. | | 

Hard and tough, as chalcedonic quartz, 
quartzite, and the like. 

Hardness can be defined and measured on 
the ordinary scale used by mineralogists. Tough- 
ness is a more elusive quality; but anyone 
accustomed to break up samples of many kinds 
of ore can achieve both definition and measure- 
ment with a hand hammer. A tough ore is one 
that rebounds after a hlow, and is reduced in 
size by altrıtion rather than by cracking, except 
under a very massive blow. 


SCREENS. 


Over the greater part of Australia punched 
plates are largely used, but in South Africa woven 
wire screens are almost universally employed. 
The great advantage of the latter is that for 
equal sized holes they have a greater discharge 
area than the plates, but their disadvantage is 
the necessity for more frequent renewal owing 
to breakage. This, however, is a small matter 
compared with their greater capacity, and as 
only the lower part of the screen is really 
effective for discharge, the cost of renewals can 
be reduced to a minimum by using shallow 
screens, or, as is sometimes done, by turning the 
screen upside down when the lower part is 
worn. 

The size of the holes in the screen depends 
not only upon the condition in which the gold 
occurs in the ore, but also upon the methods of 
extraction which are to follow the crushing 
process. For instance, when amalgamation 
only is to be employed in recovering the gold, 
it is necessary to break the gangue to such a 
fineness that the particles of gold are absolutely 
delached from the stone. But when the amal- 
gamation process is to be followed by any 
method of bringing the gold into solution, it is 
sufficient to erfose the said particles without 
necessarily detaching them. Hence on the 
Rand, where cyanide treatment is invariably 
applied to the mill tailings, there has been a 
steady tendency towards coarser screens, 
always with the one object to increase the out- 
put of the mill, and thus lessen the cost of 
crushing per ton, so far as this can be done 
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without lessening the total extraction. In 
the early days, 1,00-mesh screens were the 
rule, then goo-mesh. Now 700- or 600-mesh is 
common, and even 400-mesh is sometimes used. 
The increase in output caused by the change 
from 9oo- to 700-mesh in that district amounted 
to about 10 per cent. And the tailings residues 
to-day are certainly lower than they were nine 
or ten years ago, but that, of course, is due to 
improvements in the cyaniding. Still, allowing 
for this improvement, the results conclusively 
show that even with very finely divided gold 
very coarse crushing is not incompatible with 
good extraction. 


SPEED OF STAMPS. 


It is clear that there is an absolute limit to the 
speed at which gravitation stamps can be run, 
which is determined by natural laws ; for if the 
drop be not completed before the cam gets in 
the way, the stamp tappet will fall on the cam 
instead of the head upon the оге. If the stamp 
be considered theoretically as a freely falling 
body, the time required for, say, а 9-in. drop 
will be o'215 second. Allowing an equal time 
for the lift, and no loss of time between the 
two, the maximum speed attainable in theory 
with a g-in. drop will be 139} drops рег 
minute. But the stamp does not fall with 
perfect freedom, because there is the friction 
of the guide blocks to be taken into account, 
neither would it be possible practically to run 
with no intervalof time between the completion 
of one drop and the commencement of the next 
lift. 

Therefore it is evident that nothing approach- 
ing the result figured out above can be expected 
in practice ; and the speed of about 95 drops per 
minute with a fall of between 8 in. and 9 in. 
now attained is not likely to be exceeded with 
stamps of the ordinary gravitation type. Rapid 
running stamps have been designed, provided 
with springs which are compressed during the 
lift of the stamp stem, and when released by the 
cam these springs accelerate the speed at which 
the stamp falls, and thereby allow it to be run at 
a greater number of drops per minute. Also 
by substituting parallel motion links in place 
of the present guide blocks, some increase of 
speed might be obtained, but as the simplicity 
of the machine is diminished by the addition of 
either springs or links, no real practical 
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advantage is likely to result from such modifica- 
tions inthe design. Accepting, therefore, a speed 
of 95 drops at 9 in, or 100 drops at 6 in, 
as the practical limits of speed allowed by the 
mechanical conditions of the problem, it seems 
to be clear from the milling point of view that 
all stamps should be run at this speed, or as 
near to it as their condition of repair will allow ; 
for to run at less than the maximum speed 15, 
so far as crushing is concerned, almost exactly 
equivalent in its results to stopping the mill 
altogether during a portion of each day. 
Whether any improvement in the amalgamation 
is effected by slow running is a question to be 
dealt with later on. 


WEIGHT OF STAMPS. 


Having reached the practical limit of speed, 
the next direction in which the millman will 
naturally turn to enlarge the output from his 
battery is towards heavier stamps. On the 
Witwatersrand the gradual but continual in- 
crease in the weight of the stamps has shown 
conclusively that on the class of ore there 
prevalent each increment of weight up to the 


DIAGRAM SHOWING BETWEEN 


OUTPUT IN TONS PER STAMP PER DAY. 
o 


WEIGHT OF EACH 
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present limit of 1,250 lbs. has resulted in an 
increase of output. It may be objected to this 
view that the use of screens of coarser mesh . 
has contributed to the result, and this is, no 
doubt, true to some extent, but a reference to 
the points lettered A, B, and C in the diagram 
below will show the result of increased weight 
in three cases where the screens were of equal 
mesh. It has to be remembered also that the 
pyritic ore now being crushed with the heavy 
stamps is very much harder than the oxidised 
ore that was dealt with some vears ago, when 
the lighter stamps were in vogue. While this 
shows that the increase of stamping power has 
been actually greater than is indicated by the 
figures plotted on the diagram or tabulated 
below, it must not be taken for granted that an 
equal advantage can be obtained in the same 
way when crushing soft or friable ores, neither 
is it safe to assume that there is no limit to the 
increase of output which is obtainable in this 
manner. 

In order to exhibit actual results in a form in 
which they may be readily compared, the 
annexed diagramhas been plotted from a number 
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C 
OUTPUT IN TONS PER STAMP: PER DAY. 


STAMP IN LBS. 
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of published returns * relating to various mines 
at Johannesburg. The weights of the stamps 


are plotted as abscissie and the corresponding 


outputs as ordinates. 

The outputs were all adjusted toa uniform 
speed of 95 drops per minute, and the height of 
drop only varied from 7} іп. to 8} in. The size 
of the screen mesh, where known, is indicated 
by the numbers placed alongside the black 
circles. As might have been expected, there is 
a considerable variation even in cases where 
the conditions are apparently similar, but the 
most striking and unexpected circumstance is 
that the four highest results, A, B, C, and D, 
fall into an absolutely straight line. Соп- 
sidering that the irregularities exhibited are 
probably due to imperfect feeding and other 
matters which would all tend to diminish the 
output, it seems quite reasonable to conclude 
that this straight line fairly represents the 
maximum output (for that class of ore) which 
can be maintained in actual work on a large scale 
and over a long period with 700-mesh screens. 
The numbers in the following tables were ob- 
tained by measurement from the same diagram 
plotted on squared paper. The dotted line 
shows the probable maximum output obtainable 
with goo-mesh screens :— 
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day, while an increase of weight to 1,150 lbs. 
makes a difference of 0:42 ton with the finer 
screen, and of 0-47 ton with the coarser screen. 


FEEDING. 

This is a most important matter as regards 
the output of a battery. The essential principle 
of proper feeding may be expressed paradoxi- 
cally by saying that the more slowly the material 
is put in the more quickly it comes out, or, in 
other words, by keeping only a very thin layer 
of ore on the dies the stone is more readily 
broken. A little consideration makes this quite 
clear, for if the stamp falls on a piece of rock 
which itself lies directly upon the die, the piece 
receives the whole force of the impact. Оп 
the other hand, if the piece receiving the blow 
is embedded among a number of other pieces 
which form a thick layerover the die, the down- 
ward motion is gradually instead of suddenly 
arrested, as it squeezes together the layer of 
loose pieces, and only a portion of the ettect is 
available to crack them. And, of course, the 
effective height of fall is also less when there is 
a lot of cre above the dies. The writer had 
these truths forcibly impressed upon him many 
years ago, when running a small hand-fed 
battery with а Boer feeder. "This man soon 


TABLE I. 


1 i 


Weight of stamp 


Tons crushed per stamp per day. 


in Ibs, 
700-me«h. | goo-mesh. 
ы п PIC REPE eee 
700 3°85 | 3°69 
730 40% | 3.30 
8OO 4°32 4°01 
850 4°55 | 4°22 
900 479 4°43 


| Tons crushed per stamp per day. 
| Weight of stamp 


in Ibs, 
7oo-mesh. 9oc-mesh. 
| 
| 1,000 5°27 4°85 
1,050 5°50 5°00 
1,100 3574 5°27 
1,150 5:97 545 
| . 1,200 6:21 5°09 
| 1,250 O44 5:90 


————— ÉÉÁPÓEP C € 


Output for Witwatersrand banket according to weight of stamps. At 05 drops per minute, about. 8-in, 
drop, and 4-in. to 6-in. height ot discharge. 


Ап inspection of the above table shows that 
an increase of тоо lbs. in the weight of the 
stamp has about the same effect upon the out- 
putas the change from goo to 700-mesh. For 
instance, taking the 1,050 lbs. stamp, the change 
of screens makes a difference of o'44 ton per 


9 Some of the necessary data were taken from “The Gold Mines of 
the Rand," Hatch and Chalmers, 15895, p. 202. 


е 


discovered that by throwing in a lot of stuff 
at one time, he could then sit down for half an 
hour while the choked-up battery gradually 
cleared itself. The obvious and successful 
remedy was the substitution of a less intelligent 
but more industrious Кайт. 

Now, it is evident that as the feed should be 
kept low, it must of necessity be very regular, 
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in order to prevent actual contact at апу time 
between the shoes and the dies. In this respect 
hand-feeding properly done is quite perfect 
and superior to automatic feeding, but the 
amount of attention required for the former, and 
the consequent cost, turn the balance in favour 
of automatic feeders, which also give excellent 
results. That is to say, the feeding is so regular 
that it can be adjusted to give a very low feed 
without causing undue breakages. Consequently 
in all mills, large and small, where a high stamp 
duty and low costs are required, automatic 
feeders are provided. | 

The output of a battery also depends to some 
extent upon the size to which the ore is broken 
before it reaches the boxes. It is evident that 
previous breaking reduces the work required 
of the stamps; but as it takes fewer blows to 
break up the larger pieces than it does to crush 
the whole to the size of the screen holes, it is 
also clear that there must be a practical limit 
somewhere beyond which the preliminary 
breaking should not go. Mr. T. К. Rose* puts 
this limit at 5 in. cubes, but 2 in. to 2} in. 
is far more common practice where rock 
breakers are used. There seems little to choose 
between the two types of rock breaker princi- 
pally їп use, namely the reciprocating jaw 
breaker and the rotary machine, the principal 
point being that the apparatus of either type 
should be one that is turned out by experienced 
makers. In Australia the Blake machine seems 
to be the favourite, in Johannesburg the Blake 
or the Gates is generally used, and in America 
the Gates and the Dodge breakers are largely 
employed. 


DISCHARGE OF PULP. 


The discharge from the mortar boxes is 
effected to a small extent by the continual flow 
of water through the boxes, but the principal 
agent in the ejection of the crushed rock is the 
splashing caused by the fall of the stamps. As 
each stamp descends, it splashes the pulp in all 
directions and to a limited height according to 
the weight and drop. As the only part of the 
splash which assists the discharge is the part 
which strikes the screen, it is evident that if the 
lower edge of the screen is very much higher 
than the tops of the dies, so that a large portion 
of the splashed pulp strikes the solid front of 
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the mortar box below the screen, the conditions 
are unfavourable for a rapid discharge. When, 
therefore, the main object is to keep the ore in 


the boxes for a considerable time with a view to 


inside amalgamation, deep mortar boxes with a 
high dischargeareused. Before the development 
of cyaniding and pyritic smelting, this was the 
usual and successful practice in districts where 
amalgamation had to be relied upon alone for 
the extraction of ores containing minerals which 
tended to sicken the quicksilver and retard 
amalgamation. Nowadays, however, the prac- 
tice is rather to crush such ores coarsely and 
rapidly, andto rely upon other methods, such as 
concentration followed by smelting, or direct 
cyaniding, for the recovery of that part of the 
gold which is not readily amalgamated. There- 
fore low discharge is one of the features of 
modern milling in most countries where proper 
attention has been given tothe subject. On the 
Rand very low discharge is the rule, even down to 
24 in. in some cases. The wear and tear of the 
screens is increased because they are battered 
by a larger proportion of coarse pieces when 
they are low, and therefore it is not advisable 
to place them lower than is necessary to dis- 
charge the ore just as fast as it is crushed to 
the requisite size. So far as one may judge 
from a comparison of results which are, how- 
ever, affected by other variable conditions, it 
appears that there is nothing gained by reducing 
the height below the following figures for hard 
quartz ore or banket :— 


With 400-mesh screens ... 2} in. 
» 700 ye ye e 4 وو‎ 
9 goo » ” саа 5 » 


CONTINUITY OF WORK. 


Having secured the maximum efficiency of 
the stamps during the time they are working, it 
is also equally important that the work shall not 
be impeded by accidental stoppages. A series 
of interruptions caused by breakages or the like 
costs much more than a complete stoppage for 
repairs at regular and suitable times, because in 
the first case all the mill labour has to be paid 
for during the time the battery is idle, but only 
a small part of it in the second case. The 
following are the principal conditions by which 
is secured that continuity of operations which 
is characteristic of the best milling practice at 
the present day. 


- ——— ن‎ ———— ——— ш - —_ 


Milling and Amalgamating. 


1. Sound construction in every detail when 
the mill is erected, and a liberal allowance of 
steam power. 

2. Constant maintenance of battery and 
engine in good repair. 

3. The provision of convenient means of 
access to every part of the machinery. 

4. An overhead travelling hoist for the rapid 
replacement of wearing parts. 

5. A sufficient and efficient staff. 

6. Plenty of storage capacity in the ore bins 
to provide against irregularity in the delivery 
from the mine. 

The first three of these conditions really have 
to do with the design and construction of mills, 
which is beyond the scope of the present 
article; but the last two may be brietly 


discussed. 
STAFF. 


In mills of good design with full equipment, 


including automatic feeders and well-arranged 
with respect to accessibility, the following num- 
ber of men should be sufficient for the various 
sizes, where white labour is employed :— 

For 10 stamps—one man and one boy per 
shift. 

For 25 stamps—one amalgamator and one 
engine-driver for each shift. 

For 50 stamps—one amalgamator, one assis- 
tant ditto, one engine-driver, one stoker per 
shift. 

For mills of the sizes given above there is not 
sufficient work to keep a millman or mechanic 
continually employed, but for larger mills the 
regular staff should include two fitters and а 
carpenter, who may work their shifts at suitable 
times as required. In addition to these a тоо- 
stamp battery should have one amalgamator 
with two assistants, one engine driver, and one 
stoker. In some cases, according to the situa- 
tion and arrangement of the plant, it is necessary 
to employ separate attendants for some parts of 
the machinery, such as crushers or elevators. It 
is always desirable that the men who handle the 
amalgam or the plates should have no dirty or 
greasy work to do, and this is possible in large 
mills, where special greasers can be employed. 
In Johannesburg, where Kafhr labour is appa- 
rently cheap, there is no difficulty about extra 
labour of this kind, but in small mills where 
native labour is not available, the amalgamators 
have to do all the work around the mill, and 
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every facility should be provided to induce 
cleanliness in dealing with the mercury and 
amalgam. 

ORE BINS. 

As the considerations which govern the 
storage capacity of a mill illustrate the method 
of deciding many points of metallurgical 
practice, it may be worth while to go into the 
question somewhat in detail at the risk of being 
tedious. If the bins аге too small, any 
irregularity in the output of the mine im- 
mediately interrupts the crushing. If too 
large, there is a loss consisting of interest and 
redemption on the extra cost of constructing 
them, and interest on the cost of raising the 
extra ore lying in the bins. Of course, no 
account need be taken of the gold in the extra 
ore, because if it were not in the mill it would 
remain equally unavailable in the mine. "Take 
the case of a So-stamp mill crushing 300 tons 
per day, and assume the following costs: For 
stoping, raising and tramming ore, say, 12s. per 
ton, which is equal to £180 for each 300tons. The 
interest on thisat 5 per cent. per annum amounts 
to o'o21 pence per ton crushed per annum. 
Cost of extra bin capacity for 300 tons, say, 
Жтоо. The interest on this with its redemption 
in, say, ten years, amounts to 0:027 pence per 
ton. The additional storage, therefore, means 
an increase of 0:048 pence per ton to. the cost 
ofcrushing. Now against this may be placed 
the loss due to one day's stoppage of the mill. 
Assuming that the total yield per ton of ore is 
9 dwts., the output is lessened by £540, on 
which the interest amounts to 0:062 pence per 
ton on the yearly output of, say, 105,000 tons. 
Then there is a partial loss of wages on all the 
surface work, and the extra cost ot stopping and 
re-starting the various operations, which may be 
put down at not less than £30, and which 
works out at о'оов pence рег ton. The result 
is that stopping the mill for a single day costs 
007 pence per ton, while the provision of an extra 
day's storage costs only 0:048 pence per ton. If 
the shortage of ore occurs several times in a year, 
the balance in favour of a large bin capacity is 
still more pronounced. The saving of one day's 
interest on the cost of the battery might also 
fairlv be added to the credit side of the account, 
and it is not surprising, therefore, to find that 
much larger bins are provided in modern mills 
than was customary a few years ago. Formerly, 
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one day's supply was considered sufficient, 
whereas now as much as three days’ supply is 
provided for. 
. WEAR AND TEAR. 


Some interesting experiments on the actual 
wear of shoes and diesof various materials were 
made at the mill of the Robinson Company in 
Johannesburg many years ago,* which are, 
however, still of value, as there has been prac- 
tically no advance in this direction since that 
time. The best results showed that the shoes 
diminished in weight at the rate of 4} ozs., 
and the dies at 2} ozs. per ton of ore crushed, 
or 7 ozs. altogether. In 19oo, at the Haile minef, 
the wear of shoes and dies together was o'5 lb. 
per ton, which is almost identical with the best 
Robinson figure. But as there is at present 
no unanimity of opinion as to the best material, 
the average of the Robinson Company's ex- 
periments, as given below, will more nearly 
re present the wear in general practice :— 

Average weight of shoe when put in 171 lbs. 
taken out 44 Ibs. 


) 3? 
Actual loss of weight in working 127 lbs. 
Tons crushed, 379. 

Therefore the average wear of the shoe is 
* о:3351Ь. per ton. But there is also the 44 Ibs. 
of material discarded, which has also to be 


debited to the cost of crushing, and which 


works out at o' i16 lb. per ton of ore. The 
following figures relate to the dies :— 
Average weight of die when put in rig lbs. 


)) ” 


taken out 51 Ibs. 
Loss by attrition in working 68 lbs. 

Tons crushed, 347. 

Therefore the loss by attrition = 0' 147 Ib. and 
by waste 0'196 lb. 

Adding these four figures together, the average 
total loss of shoes and dies is 0'794 lb. of steel 
for each ton of ore crushed. 

The usual materials may be placed in the 
following order as regards durability, the most 
durable being placed first: .Chrome steel, 
manganese steel, Bessemer steel, forged steel, 
iron. . | 

If the matter were merely one of the cost of 
material it could be easily settled by comparing 
the total wear multiplied by the cost per lb. ш 
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each material, but the time occupied in replacing 
the worn-out shoes and dies has also to be 
taken into account, and for a maximum output 
the most durable material would be chosen, 
unless, of course, its price should be prohibitive. 
There are also a number of other parts in a 
battery which require renewal, the chief of 
these being stems, tappets, cams, and bearings, 
which, however, do not amount to much per ton 
of ore. 


EXPENDITURE OF POWER. 


In driving a mill the greater part of the work 
is done in lifting the dead weight of the stamps, 
and this can be readily calculated for any given 
case. Thus for each 1,000 lbs. stamp at go drops 
per minute, with an 8-in. drop, 1°82 h.p. is 
required theoretically. But the friction of 
guide blocks, cams and bearings adds generally 
about 10°63 h.p. to this calculated quantity, so 
that the real amount required is 2°45 h.p. per 
stamp. Similarly a 1,250 lbs. stamp with an 8-in. 
fall at 95 drops per minute will actually require 
about 3l h.p. per stamp. The total power 
required for a 10o-head mill of the heaviest type 
now in use may be summed up as follows :— 


Stamps, 100 at 31 h.p. 325 h.p. 

Rock breakers, say 25 tons per hour ee ЗО 

Sundries, say TE Xm a wo 15, 
Total power required... 370 h.p. 


This approximate estimate shows the im- 
portance of the fuel consumption, and explains 
why with the erection of large and heavy mills 
so much more attention is given to the type of 
engine selected. Whereas formerly a single- 
cylinder high pressure engine was considered 
good enough, the practice on the Rand at the 
present time is to provide compound condensing 
engines, with surface condensers. And while 
coal remains at 20s. per ton there is every in- 
ducement to engineers to introduce allapparatus 
which may tend to economy in the consumption 
of fuel. In Australia for many years firewood 
was so plentiful that little attention was paid to 
this matter, but lately the supply of firewood has 
become exhausted in the immediate neighbour- 
hood of the older goldfields, and it has to be 
carried constantly increasing distances, so that 
the price is steadily rising, and the question ot 
economical engines will probably receive more 
attention from mining men. 


Milling and Amalgamating. 


ORE SORTING. 


So far all the points considered have related 
either to increase of tonnage or decrease of cost, 
but anything tending to enlarge the output of 
gold or increase the profit is equally important, 
and therefore the question of ore sorting essen- 
tially belongs to the milling problem. 

The process of selection, of course, begins in 
the mine, and is of necessity carried out in 
every mine to a greater or less extent. If the 
sampling and assaying are systematically carried 
on during development, the average value of 
each block of ore opened up should be fairly 
well ascertained by the time it is prepared for 
stoping. And, as a matter of course, everything 
which will not pay for raising and treating 
should be left behind, and the payable portions 
only should be taken out, so far as this is con- 
sistent with the methods of working. But when 
the broken ore is brought to the surface, there is 
generally some country rock mixed with it, and 
very Often it contains many lumpsof ore which, 
if taken separately, will not pay for the subse- 
quent processes. The problem, then, to be 
considered is whether it is profitable to sort out 
the less valuable pieces before milling, and to 
what extent this should be done. 

For the purpose of this discussion, the bulk 
of the broken ore may be divided into three 
classes in the following manner :— 

I. Ore which is undoubtedly payable and 
about which nothing further need be said. 

2. Ore which will pay for all current charges, 
such as costs of labour and material actually 
incurred in its treatment, but not for the whole 
of the fixed charges, such as redemption, etc. 

3. Ore which will only pay for part of the 
actual treatment costs. 

The inclusion of the second class in the 
supply to the mill is correct, because if it con- 
tributes anything towards the fixed charges it 
relieves the rest of the material from part 
` of such charges, and causes а real increase in 
the total profit from the mine on its whole life; 
although, of course, a larger temporary profit 
might be made by its exclusion. And this line 
of reasoning appears to offer a basis for genuine 
distinction between what is called “ picking the 
eyes out of a mine” and the legitimate selec. 
tion and sorting of the ore—namely, that any- 
thing which is done to increase the profits for a 
time at the expense of net total profit comes 
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within the meaning of the phrase above quoted, 
and is essentially bad policy. In estimating the 
total profit of a mine, due consideration must 
be given, not only to the interest on capital sunk 
in development and other matters, but also to 
the earning power of the gold itself when 
extracted. On the Witwatersrand, where the 
mines have to such a great extent been con- 
trolled by men of great financial ability, these 
considerations have been fully weighed, and the 
result, as shown below in Table IL, is that 
surface-sorting has been very properly adopted 
in many mines in that district. 

To return from this digression to the third 
class of ore given above, the main point which 
determines its inclusion or rejection is whether 
the actual loss in current expenses caused by 
its treatment is less or more than the cost of 
picking it out. 

To make this quite clear, the following 
example is given, in which the figures repre- 
sent the actual costs on the Rand of the various 
items concerned in the problem :— 


s. d. 
Rock-breaking, per ton... о 4 
Transport to mill siis uw O 4 
Milling "m T 2 9 
Cyaniding (all material) 2 IO 
6 3 
Fixed charges per ton ... I 6 
7 9 


Cost of sorting per ton of ore rejected, 2s. 6d. 

Then, according to the reasoning already 
given, class I. will include all ore which yields 
more than 7s. gd. per ton. Allowing for a 
total extraction of 88 per cent. from the best 
ore, everything over the value of 2:2 dwts. per 
ton belongs to the first class. 

Calculating in the same way, but allowing 
only 80 per cent. extraction on lower grade 
material, all ore over 1'95 dwts. belongs to the 
second class. 

Dealing now with the third, or doubtful, class, 
and allowing only 70 per cent. extraction from 
this lowest grade, the limiting value between 
inclusion. and rejection may be arrived at 
thus :— 

If treated, it costs 
If wasted, it costs 


6s. 3d. per ton. 
25. 06d. , 


Therefore net cost of treatment is 3s. 9d. 
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As ore containing 1°34 dwts. will at 70 per 
cent. extraction give a yield of 3s. gd. per ton, 
it follows that it is profitable to sort out all 
material below this value and to retain all above 
it, under the condjtions which have been 
assumed. 

To avoid misconception, it is necessary to 
point out that in the selection of ore in the mine 
before stoping a much higher grade than this 
would be left in place, because then the cost of 
raising and tramming would be included in the 
current working costs. The above figures only 
relate to surface sorting. | 


THE PRACTICE OF SORTING. 


Turning now from the economic to the 
practical side of the matter, it is evident that 
sorting can only be introduced when there is 
some readily visible difference between the 
richer and poorer pieces of ore. It is especially 
easy when the gold is so intimately associated 
with some definite mineral in the ore that the 
value of the stone can be directly inferred from 
the quantity of that particular mineral which is 
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ore remaining upon the belt or table, after it has 
passed the sorters, is delivered to the rock 
breakers. А table, 25 ft. in diameter, with an 
annular sorting rim not exceeding 2 ft. 3 in. in 
width, is suitable when the sorters stand at the 
outside edge only, as is the case when the 
apparatus is driven from a central vertical shaft. 
This size is sufficient for sorting out about 
20 per cent. of waste from, say, 700 tons of ore 
daily. The cost with Kaffir labour and white 
supervision amounts to about fourpence per 
ton of ore mined, so that if 20 per cent. of 
the total is sent to waste, the cost works out 
at fivepence per ton calculated on the quantity 
milled, or at rs. 8d. reckoned on the tonnage 
sent to'the waste dump. At 16 per cent. of 
waste the figures will approximate to 4°76 pence 
and 2s. 1d. respectively. The degree to which 
sorting has been applied may be realised from 
the following table, which has been compiled 
partly from the annual reports of Mining Com- | 
panies, and partly from data in the condensed . 
reports published in the South African Mining 
Fournal :— 


Name of Minc. с MAE Year. | bx and Tons after sorting. к ane ш 
Ferreira... ae тт 3 months 18096 42,141 28.011 | 31°39 | 
Meyer and Charlton | .. iu OU gs "E 1897 111,099 80,753 1214 | 
New Heriot .. > e$ 0n ate 1897 80,171 64,200 23551 | 
Ferreira... ui TR hex ЗО Ay = 1897 02,022 62,419 3217 | 
Crown Reef L323 3 e 1897-8 221.543 185,179 16741 

- Е s 12 я н 1898-0 230,413 202,456 15:53 
Lancaster West T "DE ME" ES 18909 34,770 31730 ` 7 
Robinson Д2, s xh 0 — I809 223,008 165,035 26:00 | 


TABLE [I.— Showing some variations with regard to the sorting of ore before milling, as practised on the Witwatersrand goldhelds. 


present in each piece. On the Rand the banket 
conglomerate is the valuable material, and this 
can be easily distinguished from pieces of the 
country rock when the ore is washed cn the 
sorting table. 

The sorting is usually effected by passing the 
ore as raised from the mine on to a travelling 
belt or a revolving circular table, where a jet of 
water plays upon it. The sorters stand along- 
side the table, and pick the pieces of waste 
rock from the continual stream of mixed mate- 
rial which is carried slowly past them. The 


As some of the Johannesburg companies have 
not adopted sorting, the total variation is from 
32 per cent. to zero ; and doubtless some of the 
differences are due to the varying thicknesses 
ofthe reef and to the value of the ore. But it 
would be interesting to know how much of the . 
variation is to be attributed to these causes, 
how much to differences in the relation between 
working costs and fixed charges, and also how 
much is due to the personal opinions of the 
several managers upon the question of sorting. 

(To be continued.) 
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PROPERLY arranged Standing charges may be conveniently divided 
system of manufac- into two classes—External Expenditure, such as 
turing and trading advertising, railway carriage, coal, etc., for which 
accounts,inaddition invoices are received from outside, and which 
to showing net pro- are comparatively simple to deal with ; and 
fits, should serve Internal Expenditure, such as repairs and 
two purposes; first, maintenance, shop expenses, pattern work, etc., 
it should provide which are rather more difficult to deal with. 
figures upon which 
a correct judgment 
can be formed, in Each morning, when the letters are opened, 

preparing estimates, as to the amount to be the invoices are placed in heaps and handed to 

added to the bare cost of material and labour to the invoice clerk. He stamps each with the 
cover standing charges ; and, secondly, it should, stamp (Form No. 29), and gives it a consecutive 
by giving the items in detail, show in what number, which he, at the same time, enters in 

direction economy may be sought. the Invoice Guard Book (Form No. 74). 


EXTERNAL EXPENDITURE. 


INVOICE GUARD BOOK. | | | | 
Form No, 74 | 


Taxes 
Bi M yks 
ind 


Invoice. 


Carriage 
Unbooked 


General 
Rents, 
Rates. and 
Law and 
| Patent Fees 
Material. 
Capital 
Repaiis 


Purchases. 
Advts 
Catalogues 


Account 
Totals 


Stationery. 


| Circulars, and 


Нона буй... © | | NRI | | | | | | | | | 


STAMP FOR INVOICES. | 
Form No 29. 


NO, Gab Fa fte ae Ede О de ane wel onto О О УГ О 
Received; by qu РЕЙ ЮКУУЫЕТИЫ А Оа 
Prices Сове pad wear i oes DUUM PN X 
Casting Out 


€ 9 9 6 9 9 о * 89 9 анта s 8h s. 9 э э à 59 э е or „‚ а ө › 9 ө а . „ o! 9 э 9 s > ot э е 


Our Order Хо,.................................... 


Pissed Dy о DEA Жарык Aa аа ИИК vU Care dart ios 
CapitaLAccolllD sa va E IA e eee ea bein an ur MX RUE z | 
К. and M. Ассойп!...................... Я 


sei] ж ө ее у а n n1 | n9 


Stock Led cet ig ces aes ижер ED EE pee aan КИТАЙ 
Com; ТАТИ СР ааа Bh see RR ККЕ КЫ RNA Peres: | 


Packine Dentin e ik ee ce EU ле дан ated Pe edd ides 


The invoices then go to the storekeeper to be 
checked against the goods, and on their return to 
the invoice clerk are folded up and pasted in the 
Guard Book, their amounts being entered in 
the columns to which they relate. Thus, if the 
goods are for manufacturing purposes, they will 
be entered under * General Purchases " or “ Un- 
booked Material," while, if they form an item 
of standing charge, they will be entered under 
that particular heading. 

It will be noted also that columns are 
provided for the amount of goods purchased 
for capital account and for repairs and 
maintenance. 

If it is considered inadvisable that all the 
items of standing charge should be known to 
the general staff, those which it is thought 
desirable to keep private, such as law charges, 
patent royalties, etc., may be posted in a separate 
private Guard Book. 


BUILDINGS, PLANT, &c., ACCOUNT. 
Form No. 65 


Page's Magazine. 


In addition to items for which invoices are 
received, cash payments have frequently to be 
made, and for these columns should be provided 
in the Cash Book similar to those in the Guard 
Book. The Guard Book and Cash Book 
columns are totalled every month and carried 
forward to Standing Charges (Form No. 79). 


INTERNAL EXPENDITURE. 

For the determination of internal expenditure 
standing order numbers which have the prefix 
S.H., to distinguish them, are given to each 
part of the buildings, such as S.H.1, founda- 
tions and walls; S.H. 2, drains and sanitary 
work; S.H. 3, roofs, and so on; and to the 
plant, as S.H. 21, power plant; S.H. 22, 
line shafts, pulleys and bearings ; S.H. 23, belt- 
ing, and so on. 

There are also standing numbers for labour- 
ing: such as S.H. 101, sweeping and cleaning 
up shop; S.H. 102, assisting fitters; S.H. 103, 
working crane. 

All material supplied out of stores, and all 
labour executed on buildings or plant, is booked 
in the usual way in the Stores Day Books and 
Time Cards respectively, and from them to 
the Buildings Account or Plant Account Cards 
(Form No. 68). 

For each order number two accounts are 
kept, one being headed “ Capital Account,” and 
the other “ Repairs and Maintenance”; and, in 
order that they may be distinguished easily, 
they are kept on cards of different colour—say 
blue for capital account, and buff for repairs. 

In order to prevent reckless expenditure, 
each foreman should enter on a_ weekly 


Р. Material Labour, 


— i 


Standing Charges. 


Requisition Note (Form No. 53) whatever 
additions, repairs, or renewals he requires for 
the buildings or plant under his charge. 

When authorising the different items, the 
manager marks on the note whether the cost 
shall be booked to capital or repairs, being 
guided by the principle that expenditure which 
increases dividend-earning capacity shall be 
booked to capital and all other to repairs. 


PLANT REQUISITION NOTE. 
Form No. 83. 
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drawer, being distinguished from the others by 
being white. The totals from these again are 
posted to the Standing Charges Account (Form 
NO. 79). 

The “ general labouring” items are posted 
from the Time Cards into “General Labour- 
ing,” the columns of which are totalled and 
carried forward into standing charges each 
month. 


This Requisition Note is for additions, renewals, and repairs to the buildings and shop plant, whether the same are to be obtained from 
outside firms or made in the shop. This note to be made out every Wednesday and handed into the Chief Engineer's Office on Thursday 


morning. 


All additions, repairs, and renewals must be entered on the Requisition Note, 


wait the authorisation of the Manager. 


Urgent repairs must be executed at once, but all others must 


Addition, 
Repair, or 
Renewal. 


For. Description. Quantity, 


Cost, 


| 
Probable Кай: 


Authorised, | 


Remarks, 


In addition to the items posted from the 
Stores Day Book and Time Cards, the items 
from the “ capital” and “repairs ” columns in 
the Guard Book and Cash Book must also be 


MANUFACTURING ACCOUNTS. 
(NOT PUBLISHED.) 


MATERIALS, 


BOOKED MATERIALS— 
Stock at last stock-taking. including cost of material in 


posted to the buildings and plant accounts. finished stores and work in hand £35,000 
А . E А P ‘ral Purchases 5, 

Each month the buildings and plant repairs СОРИ = а 

are carried forward into а summary, the rulings es 
Present Stock, including cost of material іп finished 

of which are the same as Form No. 68, and stores and work in hand .. — .. о...  .. 32,000 
which may be kept at the back end of the card £68,000 
| STANDING CHARGES. 

Form No. 79. 
| Ref. | Description, | January. TOME February. | March. 

| Totals. 


| Items. | 


Ld a 

| 

| | £ | 5. |d. | ; ; 
; | | 


[стек | Items. | Tota's. | Items, | Totals. 


ARDEN MAE AC RES NM 
s. ке та £ \|s|d | Gj sS |d. 


і 


£07,043 
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Check with Prime Cost Books. Materials 
booked to Prime Cost Ps £65,009 
Less cost of material in tinishe d stock y 5,000 
£60,000 
Materials booked to finished stock .. vs 4 7,000 
Material out of " General Purchases"! used 
for shop work : — | | 
Capital. Repairs. 
Buildings EN TEN f= £40 40 
Plant... =e 7 102 205 307 
Patterns ey ; 250 100 350 
Packing case» - 120 40 150 
£472 £451 *Discrepaucy 457 


fUNROOKED MATERIALS - 
Last stock- A 
Purchases 


Present Stock 


Material used 


Booked Mater! 
Unbooked , 
Discrepancy 


463,387 


In estimating, the percentage to be added to net cost of m: aterial = 


(s 357 _ 1) x 100 о per cent. 
60,000 
Labour (sec forward) booked on customers’ 


Standing chi utes as taken from published 


In estimating, the percentage to be added to net cost 


75.500 |, (x роо = тот"5 ver cent, 
37,500 


FINI 


orders 


pront and loss account 


SHED STOCK. ACCOUNT— 


£37,500 


38 ооо 


75.500 


LABOUR. 


Cost of labour on finished stock at last stock-taking, 


including stock orders in hand . 


Cost of labour on stock orders completed (irom Prime 


Cost Book) . 


. = Pd 
Cost of labour on present stock, including stock orders 


in hand 


Booked out . 


LABOUR ACCOUNT— 


of lahour-z 


. Labour. 


4. 


> 


Total labour on customers’ orders .. . £37,500 
Less cost of labour on work taken from 
finished stock.. à j - 10,500 
427.000 
Labour booked on stock orders 10,000 
Labour booked to orders in hand 4,000 
Labour on shop work— 
Capital. — Repairs. 
Buildings .. »» - س‎ 410 19 
Plant oe oh - 78 170 251 
Patterns .. srs - боо 212 812 
Packing cases .. ja 250 93 343 
40928 £500 
General labouring e è : 2, 500 
4925 
This total agrees with the totals of the Wage BM and Cash Book. 
REPAIRS AND MAINTENANCE ACCOUNT— Material 
Buildings. Direct purchases (from Guard £ 
Book) .. Во 
Buildings. Shop work (from Prime Costs) jo 
Plant. Direct purchases ; It) 
Shop work ; А 205 
Patterns. Direct purch ases. — 
Shep work, s тоб 
Packing cases. Direct purch: MCN .. — 
i ss Shop work .. Ў 40 
4700 
Material £700 
Labour 500 
41,200 


ж 


July 


Cost” 


For explanation of " discrepancy, 
issue. 


in July issue. 


t For explanation of “unbcoked material,” see article on 


"see article оп“ Prime Cost in 


" Prime 
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GROSS PROFIT. 


Expenditure. | Income. 

Labour booked to cus- £ £ 
tomers’ orders com- Sales i is TEST IL 
pleted .. " .. 7.50 ` 

Material ditto .. 7 

Gross profit M .. 85,000 

£158,857 £158,857 


PROFIT AND LOSS ACCOUNT. 
(FOR PUBLICATION.) 


Expenditure. £ Income. 4 
Salaries of ottfice and works, Gross Manufacturing Pro- 
interest on loans, rates, fits .. E .. .. 56,000 


rent. taxes, Kv. (ап 
taken froni their various 


books and specitied in (Anv other income, 
detail) .. . 24,800 such as pupils 
Repairs and m: tintenance 1,200 fees, rents fron 
Depreciation of buildings sub-tenants, &c., 
„and plant T .. foo would be entered 
Net pront .. T .. 17,000 here.) 
£506,000 £56,000 
Корер 
PATTERNS. 


The writer considers that the best way to 
deal with patterns is to book all new patterns 
to capital account, writing off depreciation at 
each stock-taking to an extent depending on the 
class of work being done. 

For each size of machine (or engine, etc., as 
the case may be) manufactured, a separate 
pattern account is kept, the ruling of which is 
the same as Form No. 68, two accounts being 
kept on cards of different colours, one for capital 
and the other for repairs and renewals, the system 
being the same as for buildings and shop plant. 

Packing case accounts are arranged in the 
same way as the pattern account, and the cases 
are also numbered so that they can be followed 
up and identified. 


STANDING CHARQES, FORM NO. 79. 

Reverting now to this book we see that all the 
items which go to make up the standing charges 
for one year appear on one page, and can be 
totalled in two directions. 

Horizontally we obtain the total of each item 
for the vear, and vertically we obtain the total 
of the items for each month. 

PROFIT AND 1088 ACCOUNT. 

In cases where the accounts have to be pub- 
lished, such as in that of limited companies, it 
is usual, in order to avoid giving away informa- 
tion which would be valuable to competitors, 
to divide this account into a * Manufacturing 
Account," which is kept private, and a “ Profit 
and Loss Account," which is published. 

The annexed example shows how the per- 
centages to be added to prime cost of materials 
and labour are ascertained. 


ENGINEERING 


EDUCATION IN 


AMERICA. 


FRANK HIX FAYANT. 


This Article, by the Special Correspondent of a leading New York journal, sets 
forth from an American standpoint the advantages of a Transatlantic training 
for engineering students, and shows how this is to be obtained. 


I^ one needed proof of the value of American 
training for English engineering students, it 
would be scarcelv necessary to cross the 
Atlantic for the purpose. Byt to examine the 
system and the methods employed it is desirable 
to visit some of the Eastern industrial towns of 
America— Pittsburg, Altoona, Cincinnati, Cleve- 
land, Philadelphia, Schenectady or Wilmington, 
—where, because of their alertness of тіпа, 
young Englishmen are especially welcome. 

In the works of a great American Electric 
Company, recently, there were four hundred 
graduates of the leading engineering schools of 
the world ; many of them, the sons of rich men, 
working for 1.25 dols. a day. Nearly a score 
of foreign countries were represented among 
these student workers, the British contingent 
being the largest. Young men from Birmingham, 
Manchester, Leeds, Newcastle, Sheftield and 
other industrial towns were there, absorbing 
Western ideas to be brought back to engineer- 
ing establishments at home. American manu- 
facturers welcome these young men from rival 
commercial nations, because they believe that, 
while they are training brains for foreign com- 
petitors, they are widening American markets 
by the diffusion of American ideas. 


HOW TO START. 

The young Englishman who wants the best 
engineering education should go to America 
when he leaves the public school, and enter the 


Freshman class of one of the engineering uni- 
versities—Sibley College, Cornell University, 
Ithaca, New York ; the Massachusetts Institute 
of Technology, Boston; the University of 
Michigan, Ann Arbor ; Lehigh University, South 
Bethlehem, Pennsylvania ; the School of Mines, 
Columbia University, New York; Rensselaer 
Polytechnic Institute, Troy, New York; the 
Sheffield Scientific School, Yale University, New 
Haven, Connecticut. The register of any of 


these institutions can be had by writing the 


college secretary. Among the four hundred 
American colleges there are scores of institu- 
tions giving more or less attention to engineer- 
ing, but the seven named provide the most 
complete courses. Cornelland the Massachusetts 
Institute of Technology take first rank. The 
director of Sibley College is Dr. Robert H. 
Thurston, the Nestor of the higher engineering 
education in America, and one of the world’s 
leading authorities on the steam engine. “Iam 
from Cornell" is the open sesame to many 
great engineering establishments. 


PRELIMINARY QUALIFICATIONS. 


The "entrance requirements" of the en- 
gineering schools have reached a higher plane 
year by year. No young man should think of 
choosing an engineering career who is not fond 
of mathematics. To enter a freshman class in 
engineering the candidate must have,as part 
of his secondary school training, a thorough 
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knowledge of arithmetic, elementary algebra, 
plane and solid geometry, plane and spherical 
trigonometry, and higher algebra. Тоо much 
emphasis cannot be laid on the necessity for 
original work in mathematical problems. The 
best possible preparation is furnished by English 
text books. No inadequately prepared student 
can hope to follow the pace set in American 
engineering schools. Dr. Thurston finds that 
two-thirds of the Sibley Freshmen fail to com- 
plete the four years’ course. Specimen entrance 
examination papers may be had from any of the 
institutions named. It would be advisable for 
an English candidate to take the June examina- 
tions and then spend the summer in a university 
summer school preparing for the September 
examinations. 


UNDERGRADUATE’S COURSE. 


The thoroughness of the American training 
may be judged from an outline of the work at 
Cornell. The undergraduate spends four years 
in lecture-room, laboratory, and shop work, 
studying for the degree of mechanical engineer 
or electrical engineer, and in his upper-class 
years he has opportunity to specialise in the 
particular department he chooses for his life 
work—steam engineering, electrical engineering, 
mining engineering, railway mechanical en- 
gineering, or marine engineering. Dr. Thurston 
strongly urges young men to gain a broad 
general education before specialising. In the 
course of a recent interview Dr. Thurston re- 
marked that no young manshouldattempt toenter 
the profession of engineering because it seemed 
to him the current fad. “ То succeed, he must 
have natural.talent for construction, natural 
ability in the fields of mathematical and physical 
science, and that vigour, pluck, endurance, and 
good sense, without which no man can succeed 
in any profession, old or new. He must have a 
practical as well as a theoretical imaginative 
side; he will need a good general education, and 
a very complete and specialised professional 
training, including thearts as wellas the sciences 
of his department. Above all else, if he would 
attain the highest success, he must be a strong 
man, an honest man, and a gentleman. A 
real engineer's novitiate in the professional 
school, in the office, and in the workshop 
furnishes the highest possible guarantee of 
success." 
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PRACTICAL INSTRUCTION. 
Throughout the four years’ course the en- 
gineering student works nine hours a week in 
the college shops, where he receives practical 
instruction in the use of tools and in the funda- 
mental arts which form the basis of his after- 
work in mechanical or electrical engineering. 
In the wood-working shop he acquires skill in 
the construction of patterns. These he takes 
later into the foundry, where he becomes adept 
at moulding and making castings from iron and 
brass. His work in the smithy, the next step in 
shopwork, is not complete until he has made for 
himself a set of tools to be used in the machine 
shop. Finally, in the machine shop he fashions 
complete machines with his own tools from 
castings he has made from his own patterns. 
While Cornell is in no sense a "technical 
school," and “ manual training" is foreign to 
its aim, some of the practical work done by the 
students would do credit to the best engineering 
works. Specimens of the students' work noticed 
by the writer included various machine tools, a 
duplex pump, the pioneer “straight-line engine," 
and a roo-horse-power triple-expansion engine. 


LABORATORY WORK. 


Supplementing the instruction given in class- 
room and lecture-room by several score pro- 
fessors and assistants is the highly important 
work of investigation and scientific research 
carried on in the finely equipped laboratories. 
The work of the electrical engineering labora- 
tory is known to every electrician in America, 
while the mechanical laboratories, póssessing 
an equipment unequalled in any engineering 
works, are of inestimable value to the engineer- 
ing profession. They include special labora- 
tories for the investigation of the following 
subjects :— 


(a) Strength of materials ; 

(b) Hydraulics and hydraulic motors; 

(c) Friction and lubrification ; 

(d) Transmission of power, dynamometers ; 
(e) Steam engines, hot air and gas engines ; 
(f) Air-compressing machinery, rock-drills ; 
(4) Heating and ventilating machinery ; 

(л) Elevators and mining machinery. 


The new hydraulic laboratory, built against 
the rock wall of Fall Creek gorge, below the 
Sibley shops, is the most elaborately equipped 
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building of its kind in the world. Similarly, 
the laboratory of strength of materials is known 
to the engineering profession all over America. 
It is equipped witha large number of the newest 
testing machines, ranging in capacity from 
300,000 lbs. This laboratory is constantly made 
use of by manufacturers who desire to have 
materials tested, and the students benefit greatly 
by this practical work. Cornell students, 
especially seniors and graduates, are frequently 
asked to make tests of power and electric 
stations, street railways, and new machines, and 
no student can take his degree without having 
done original research of an exhaustive nature 
in some specialised field. Dr. Thurston tells 
the students that their engineering careers begin 
in the university, and that no student should 
expect to receive the University’s degree who 
is not an engineer by experience as well as by 
training at the end of his course. 


AN IDEAL CURRICULUM. 

Dr. Thurston has several times been called by 
the Government as an expert on engineering 
education. His views on the subject of en- 
gineering curriculum are interesting and to the 
point :— | 


Educational work has no proper place in the curriculum 
of the professional school. That should be done, and 
completely, in advance. Such literature апа such 
languages, only, fall into the scheme, properly and 
naturally, as contribute to the engineer's technical and 
professional stores. A complete line of advanced mathe- 
matics, pure and applied ; as much of the physical science 
of the time as constitutes a part of the fundamental basis 
of his professional training ; instruction and training by 
practice in the агі of the draughtsman and in the 
mechanical and industrial arts; applications of mathe- 
matics and the sciences in machine design, and in the 
computation of the probable efficiency and performance 
of the machines and apparatus of manufactures ; and, 
finally, the methods of determination, by experiment, with 
every scientific aid, of the value of such machinery in its 
actual use, and still higher applications of scientine 
method to the prosecution of original investigations of 
engineering problems and of research, looking to the 
acquirement of new and useful facts апа principles in 
science and in every department of his work—these are 
the purposes and the proper field of the professional 
school of the engineer. 


DOLLAR-A-DAY POSITIONS DURING VACATIONS. 
Undergraduates are encouraged, during the 

long vacations, to put on working-men’s garb 

and take dollar-a-day positions as machinists’ 
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helpers in engineering works. It is no un- 


common thing to see the sons of railway 
presidents, ironmasters or shipbuilders, at work, 
begrimed with dirt and grease, alongside of 
moulders or machinists. The young men who 
are to be the future American captains of 
industry thus acquire practical training, and at 
the same time come closer into touch with the 
common soldiers of the industrial army. 


INSPECTION TOURS. 


The inspection tours to industrial centres are 
likewise a feature of the practical instruction. 
This spring, at Cornell, the writer saw forty 
engineering students leave for Western Pennsyl- 
vania, under the guidance of the head of the 
School of Railway Mechanical Engineering, 
who gavea continuous field lecture. The embryo 
engineers inspected the great electric power 
plant at Niagara Falls, and its dependent 
industries ; the blast furnaces, open-hearth 
furnaces, Bessemer steel works, iron and steel 
rolling mills,-and the electric, air-brake, and 
engine works of the Pittsburg region ; the rail- 
way repair shops and locomotive shops of 
Dunkirk and Altoona; railway roadbed con- 
struction in the mountains ; and a bituminous 
coal mine near the Horseshoe Curve. Managers 
and works superintenden:s were subjected to a 
fire of questions. 


STUDENTS’ COST OF LIVING. 


Students at the American universities live 
either in college houses or in private homes in 
the university towns. The cost of living varies 
with the individual tastes of the student. 
Rooms and board may be had for from one to 
two pounds a week; text-books and materials 
cost from five to ten pounds a year ; the charge 
for tuition varies, in different universities, from 
nine to forty pounds a year, the Massa- 
chusetts Institute of Technology and the 
Rensselaer Polytechnic Institute having a rate 
of 200 dols. Many Cornell students have gone 
through on #100 per annum. On £1500r £200 
a year a young man can get along comfortably, 
but I do not think one American student in fifty 
spends £200 a year. All of the universities 
give scholarships and prizes, and there are 
many ways in which an ambitious student can 
cut down hisexpenses. The university registers 
all give detailed information on these points. 
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ACTIVE WORK AND PROSPECTS. 


The four years’ course completed, the en- 
‘gineering student plunges at once into active 
work, accepting any salary, however small, 
which will give him a foothold with an impor- 
tant company. А few years ago the profession- 
ally-trained young engineer had difficulty in 
finding employment, but now that university 
training has been made so intensely practical, 
the demand for university graduates actually 
exceeds the supply. Positions for suitable men 
are available in steel mills, electric works, loco- 
motive shops, shipyards, power stations, etc., 
many producing salaries of from £250 to 
£500 a year, with opportunities for rapid 
advancement. 


AN ALTERNATIVE PLAN. 


Graduates of English universities or technical 
schools, who do not choose to take an American 
engineering university course, can enter the 
"student department" of опе of the great 
engineering works. If, for example, the young 
Englishman intends to follow electrical engineer- 
ing, one of the places to go to is the General 
Electric Company at Schenectady, New York, 
where there are more than 400 graduates of the 
world’s leading engineering schools. This is 
опе of the principal homes of the electric 
industry, 10,000 men being employed making 
electrical machinery for all parts of the world. 
Every summer more than 150 young university 
graduates enter these shops, put on “ overalls " 
and begin work in the testing department at 
124 cents. an hour. Under the leadership of 
experienced electrical engineers, the students 
receive instruction in the various departments 
of the vast works. 

Directly a man shows evidence of worth, his 
wages are increased, and opportunity is afforded 
him of going ahead as fast as he will push 
himself. Bright men are picked out, and to 
them are offered positions of responsibility in 
the works, in other shops of the company, and 
on outside construction work. Many of the 
men strike out for themselves and obtain 
positions with other manufacturing companies, 
electric power and street railway companies. If 
they have ability they experience no trouble in 
finding renumerative employment. 
foreign students return to introduce American 
ideas at home. At the works this year there 
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were fifty men from Cornell, forty from the 
Massachusetts Institute of Technology, and 
representatives of more than a hundred other 
institutions, including nearly every well-known 
engineering school of England, France and 
Germany. 

RAILWAY ENGINEERING. 

For the student who wishes to adopt a railway 
career, either as а railway mechanical engineer 
or an operating official, the Pennsylvania Rail- 
road offers a course of instruction for students 
at its great shops at Altoona. When the writer 
was last in Altoona there were seventeen young 
men taking the special course, and it is interest- 
ing to catalogue them. They were : a Japanese 
prince, a graduate of the Imperial University of 
Tokio; an English public school роу; two 
Harvard University men, one a son of the 
late president of the Pennsylvania Railroad, 
the other the son cof a millionaire dock 
owner; two Princeton University men, ‘one 
the son of a Pennsylvania official, the other the 
son of a United States Senator; four Cornell 
graduates, one the son of a millionaire silk 
maker, another the son of a railway official, the 
third the son of Philadelphia's leading publisher, 
the fourth the son of a New York lawyer; a 
student of Massachusetts Institute of Technology, 
whose father is а Judge ; two Yale University 
men, one from Purdue University, and. another 
from the University of Pennsylvania. 

The Altoona course, in its entirety, extends 
over four years, and includes work in the erecting 
shop (six months), the lathe shop (six months), 
the vise shop (three months), the air-brake 
shop (two months), the blacksmith's shop (two 
months), the iron foundry (two months), the 
boiler shop (two months), the freight car and 
passenger coach shops (six months) with 
" wrecking crew" practice, the round house 
(four months). After the student has “fred” 
an engine on the road, he spends two months 
in the shop clerks’ office, two months in the 
motive power clerks’ office, five months in the 
test room, and finally three months in the 
drawing room. This is perhaps the most 
rigorous course in America. In its thoroughness 
it is characteristic of the management of a 
railway which last year showed gross earnings of 
£40,000,000—a system which owns enough 
rolling stock to fill five tracks between London 
and Liverpool. 
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А WELL-KNOWN steamship company ге- 

cently advertised for a superintendent 
engineer ; the advertisement appeared for one 
week, and there were four hundred and seventy- 
five applicants. 

In contrast with this may be cited the fact 
that practically continuous advertisement by the 
Admiralty for engineer officers, accompanied 
by a lowering of the standard, has for a long 
time past yielded such inadequate and unsatis- 
factory results that, unless prompt measures be 
taken to deal with the vital question affecting 
the engineering personnel, the fighting efficiency 
of the Fleet will be very seriously impaired. 

Engineer officers in H.M. Navy are at present 
recruited from the following sources :— 


1. The Royal Naval Engineering College at 
Keyham, Devonport. 

2. By examination for “ Direct Entry.” 

3. By examination for “ Temporary Ser- 
vice." 


It was apparently the original intention of 
the Admiralty to produce the same homogeneity 
amongst engineer officers trained at Keyham as 
exists in the case of executive otticers trained 
on the Britannia ; but, as the real importance of 
the engineer personnel has never been appre- 
ciated by the executive officers at the Admiralty, 
Keyham College has been allowed to drift into 
such a very unsatisfactory condition that, whilst 
in 1898 there were six applicants for every 
vacancy, in Igor there were only two. It is 
true that in the present year there has been a 
slight increase, but the value of the apparent 
improvement is indicated by the fact that four 


School Board boys entered at Portsmouth and 
passed the examination. One failed medically, 
and the remaining three refused to accept 
appointments ; it subsequently transpiring that 
they had competed merely for educational 
practice, and with no intention whatever of 
entering the Navy. This year thirty-three 
candidates were accepted for Keyham, but no 
less than 73 per cent. were drawn from the 
agricultural counties of Devon, Hants, Kent, 
Surrey, Dorset, Lincoln, Herts, and Somerset. 
There was not one candidate from the great 
marine engineering centres on the Clyde or the 
North-East Coast, whence the best supply should 
naturally flow. 

This anomaly is, no doubt, accounted for by 
the deterring influence of the more intimate 
knowledge pervading marine engineering 
circles regarding the disadvantageous соп- 
ditions of service in the engineer branch of 
H.M. Navy. 

In order to meet the great scarcity of candi- 
dates for Keyham College, the Admiralty, some 
time ago, issued a circular to the head masters 
of schools, urging them to send up boys for the 
engineering examination, but at the Conference 
of Head Masters held at the Guildhall, London, 
under the presidency of Dr. Jas. Gow, of West- 
minster School, the Head Masters' Association 
decided that they could not advise parents to 
embark their sons on so unsatisfactory a career 
as that offered by the engineer branch of the 
Navy, under existing conditions. 

The supply from Keyham being inadequate, 
the Admiralty next introduced a system by 
which young engineers, who have received 
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theoretical training in any of the technical 
colleges of this country, and practical training 
in any large engineering works, can compete by 
examination for “direct entry ” into Н.М. Navy 
as engineer officers, This system has also failed, 
as, at the examination held last month through- 
out the United Kingdom, only six candidates 
presented themselves, three of whom passed 
with a low percentage of marks, and it is a re- 
grettable fact that not one application was 
received from the Durham College of Science 
at Newcastle, notwithstanding its chair of 
engineering, excellent engineering laboratory, 
and unsurpassed facilities for marine engineer- 
ing education and training. The system of 
“direct entry " having thus hopelessly failed, 
the Admiralty decided to lower the standard of 
educational and practical requirements, and 
admit officers for so-called “temporary service.” 
Although there was liberal advertisement, the 
result has been a complete fiasco, as no candi- 
dates presented themselves at the January ex- 
amination, and only two in March, one of whom 
was accepted. 

The Admiralty, however, are never at a loss 
for ineffectual and risky expedients when dealing 
with the engineer personnel, and the next step 
was to issue an order transferring engineering 
duties, in connection with hydraulic, pneumatic, 
and electric appliances оп Н.М. ships, from 
engineer officers to executive officers, and 
requesting the captains of the Vernon and 
Excellent, together with the chief inspector of 
machinery at Portsmouth Dockyard, to consider 
and report upon the methods best calculated to 
facilitate the adoption of the change, including 
the necessary courses of instruction. The 
captains drew up a scheme of technical and 
practical training, embracing, amongst others, 
the following items :— 

Specifications for materials. Working draw- 
ings. Approximate estimate of the time and 
cost of each operation for the finished article. 
Different metals for different parts. File work, 
Filing round and square holes. Chisels. Using 
hammer and chisel. Tools. Tempers. Forging, 
Lathes. Cutting internal and external threads 
by hand and with machine. Drilling. Tapping. 
Soldering. Brazing. Burning pieces on a 
casting. Making rivets. Bushing holes. Put- 
ting on patches. Making steel and bronze nuts, 
electrical terminals and contact pieces. Follow- 
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ing from start to finish every operation in con- 
nection with Whitehead torpedo. Testing 
fractures, patterns, material used, where рго- 
cured, and price. 
HOW TO BECOME AN ENGINEER IN 
168 HOURS. 

Any engineer knows that this course would, 
in accordance with’ the ordinary accepted 
methods, involve from five to six years of very 
hard work. Yet the captains of the Vernon and 
Excellent fixed the duration of the training at 
one month! Allowing twenty-eight working 
days at six hours a day, the total training would 
occupy but 168 hours. How to become an 
engineer in 168 hours? The proposition is 
so absolutely farcical, that one -would dismiss 
it with a smile were it not for the knowledge 
that the gravest issues are involved in these 
nonsensical proposals, and that their translation 
into practice would sap the actual realisable 
fighting efficiency of every ship in the fleet. 

The only value of the report apparently lies 
in the fact that it affords convincing evidence 
that the executive officers who submitted it 
cannot lay claim to the possession of even 
elementary engineering knowledge and ex- 
perience, and it js this non-appreciation of en- 
gineering prevailing amongst executive officers 
of even the highest ranks which renders the 
question of there being no engineer officer on 
the Board of Admiralty one of national import- 
ance. 

The chief inspector of machinery at Ports- 
mouth Dockyard refused to endorse this 
scheme. 

The present position is that, even on the 
attenuated. and inadequate Admiralty basis, 
there is a shortage of fifty-one engineer officers, 
and this shortage will undoubtedly increase 
until the Admiralty decide to place engineer 
officers in H.M. Navy on the same basis as 
executive officers in.respect of rank, pay, pro- 
motions, pensions, honours, etc. 


THE PRESENT UNSATISFACTORY CONDITION. 


It is obvious that engineers of education and 
experience will continue to refuse to enter the 
Navy as civilian officers with no military status. 
It should also be recognised by those who 
control the destinies of the Navy that engineer- 
ing is a profession, and that, in view of the 
immense issues involved in the maintenance of 
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the mechanical efficiency of our floating fighting 
machines, engineer officers in H.M. Navy should 
be gentlemen of the highest technical and 
practical attainments. Admirals of the old 
school, with no knowledge whatever of pro- 
fessional engineering, who in public venture to 
compare engineer officers to “ Lascars with oil 
cans," refer to them in the press as “а scratch 
collection of the residuum of the engineering 
profession," and avail themselves of every other 
opportunity for depreciating and snubbing 
them, have contributed not a little to the 
present deplorable state of affairs, and it needs 
the strong hand of resolute statesmanship to 
overcome the intense traditional prejudice 
against engineer officers which is still promoted 
by many executive officers at every available 
opportunity. 

There is no engineer officer on the Board of 
Admiralty ; engineer officers cannot sit on 
Courts Martial; their signatures to their own 
reports are suppressed, and although there are 
officers from the executive, paymaster, and 
marine branches attached to the Naval Intelli- 
gence Department, there is no engineer officer. 
A well-known captain (R.N.), in writing to the 
press some time ago, exactly expressed the 
feeling entertained towards the engineer branch 
by executive officers, when he reterred to it as 
the “alien profession ” “in the service but not of 
it," and this studiously cultivated feeling of 
disdain is intensified by the action ‘of the 
Admiralty in persistently lowering the standard 
in their anxiety to obtain engineer officers with- 
out increasing the attractions of the engineer 
branch. 

LOWERING THE STANDARD OF ENTRY A 
DANGEROUS EXPEDIENT. 

Unfortunately, the practice of lowering the 
standard of entry hasalready been so extensively 
adopted from time to time that its accumulative 
effect has at last appreciably diminished the 
homogeneity and average efficiency of the entire 
engineer personnel afloat. 

Warships which were formerly in charge of 
officers of chief engineer rank are now in 
charge of junior officers, whose increased re- 
sponsibilities аге not compensated for by 
accelerated promotion, and many ships having 
engines up to 4500 i.h.p., with Belleville and 
other water-tube boilers — which admittedly 
require highly skilled and experienced attention 
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—carry no commissioned engineer officer, but 
are in charge of an artificer engineer. 

The whole tendency of modern education is 
to raise standards in all professions, and with 
the immense and rapid developments in 
mechanical science as applied to naval war- 
fare, the lowering of the standard of engineer 
officers is a highly dangerous expedient. 

In view of the existing similarity between the 
earlier education. and training of executive 
officers on the Britannia at Dartmouth, and ` 
engineer officers at Keyham College, Devon- 
port, and the tendency towards a yet closer 
similaritv created by the growing importance of 
scientific education for executive officers, a 
scheme for their common entry to the Britannia 
for joint early training in naval discipline, 
mathematics, chemistry, physics, etc, would 
commend itself as being likely to result in 
efficiency and popularity. 

Those destined to become engineer officers 
would be subsequently transferred to Keyham 
for a thorough course of practical training in 
the dockvard, and a further training in applied 
science by lectures in the college. 

Reforms, sufficiently radical апа compre- 
hensive to be successful, are to be looked for 
only in the direction of either the scheme 
proposed by the North-East Coast Institution 
of Engineers and Shipbuilders, or the new 
personnel system of amalgamation of the 
executive and engineer branches adopted in the 
United States Navv, flus the compulsory perform- 
ance by cach officer, under definile regulations, of 
cugine-room dulics during an adequate proportion 
of his whole term of service. 

The pivot point, however, of this and kindred 
questions is human nature, and the partial 
failure of the new personnel system in the 
United States Navy is, in a great measure, 
attributable to the fact that officers have not 
been compelled by regulation to undertake a 
definite share of engine-room duties. The 
majority have, therefore, very naturally chosen 
to perform deck duties in preference to the 
relatively harder and less agreeable work in the 
engine-room, thus completely perverting the 
whole spirit and intention of Admiral Melville’s 
scheme, which, had it either left less to the 
spirit and volition of officers, or been complied 
with by the latter in good faith, would, un- 
doubtedly, have resulted in greater success. 
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RESUME. 
LONDON, 20th August, 1902. 

Іт is a curious fact that orders 
for ships are usually few and far 
between in the height of summer. 
Whatever be the reason, the period between 
May or June and August is what may be called 
the “ dead season" in the shipbuilding world. 
But by about the middle of August if there is 
going to be any revival in demand it should be 
then apparent, for contracting 1s usually most 
active between August and November. The 
output also for July is generally a small one 
because of holidays. In Scotland, for instance, 
our largest shipbuilding centre, the Glasgow 
Fair holidays take a good half out of the work- 
ing month, because even after the men resume 
they are * soft" and lazy for another week or 
so. There is, therefore, not much for us to 
record here of the month just left behind us as 
these lines go to press. There has also been a 
lull in the stream of sensational stories about 
possible or impossible Combines. The latest 
achievement seems to be that of Sir Christopher 
Furness, who, with Morganatic appetite, is 
credited with having absorbed the Gulf Line 
(of Greendck) with a capital of £250,000. With 
the very meagre details that are at present 
available it would be premature to speak too 
positively about the new Canadian subsidised 
line of steamers which is to run direct from 
Canada to South Africa. The statement at 
present made is that the Canadian Govern- 
ment has arranged to pay a subsidy of £30,000, 
and the British Government a subsidy of 
£15,000 a year, to a combination of the Allan, 
Wilson-Furness, and  Elder-Dempster lines, 
which undertake to run a monthly service of 


freight and passenger boats between Canada 
and South Africa. 


The ** Dead 
Season.” 


According to the quarterly 


Quarterly statistics of Lloyd’s Register it 
Shipbullding А | | 
Return. appears that, excluding war- 


ships, there were 406 vessels of 
1,129,582 tons gross under construction in the 
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United Kingdom at the close of the quarter 
ended June 30th, 1902. The particulars are as 
follows, with figures for the corresponding 
period in 1901 :— 


June 30th, 1902. June 30th 1901. 


Description. Gross Gross 
Steam. No, Tonnage. No. Tonnage. 
Steel oe . ee ee os 379 ec I. 107,603 ee 40) I, 287,306 
Iron кш. Ss БЕГ eee Оёз 15 200 .. 2 .. 380 
Wood and Composite  .. I 2. IOO .. 2 5 72 
Total .. .. 381 1,107.95 .. 413 1,287,818 
Sail. 
Steel ea ua cw» ас ан. d 20428 .. 16 10 948 
Iron a. Кез Жаз. Жж. LAO کک‎ уу — e| mm — 
Wood and Composite .. 13 1.189 .. 13 1.413 
Total .. .. 25 .. 216017 .. 28 12.301 
Total Steam and Sail .. 406 .. 1,129,582 .. и 1, 300,179 
The present returns show a reduction in the 


tonnage under construction of about 111,000 
_tons as compared with the figures for the pre- 
ceding quarter, and of about 284,000 tons as 
compared with the high total of September, 
I9OI. 

Lloyd's figures only include vessels over 100 
tons each, and the following table gives the 
number and tonnage of merchant vessels (ex- 
cluding warships) now under construction in 
some of the principal shipbuilding districts of 
the country as compared with those for the 
same period last year. Each district includes 
all places in the neighbourhood of the port 


after which it is named :— 


June 3oth, 1902. June 3oth. тоог. 


Gross Gross 
District. No. Tonnage. No. Tonnage. 

Belfast ‚. | Steam 21 . 189,752 .. 21 . 140,076 
lsatl.. — .. س‎ =. ќа 

Total .. .. 21 .. 186752 .. 21 .. 190071 

Barrow, Maryport and { Steam 8 .. 25.505 4 11,350 

Workington .. ..\5аП.. 1 ou 150 3 480 

Total .. .. 9 25.715 7 11,802 

9Glasiow Е Steam 79 .. 230,731 79 .. 240,681 

‚ *Sail.. 8 13.6003 6 4.014 

Total 87 .. 244.334 85 .. 244065 

* Greenock А (Steam 42... 130,080 52 .. 156.610 

\ sail ce 2 4.220 2 8,045 

Total .. .. 44 .. 143,300 54... 102,255 

Hartlepool апа Whitby / Steam 14 64.103... 24 230 
l Sail T — ee Se eee Ж, ee TE 

Total .. .. 14 64.163 24 91,230 

Middlesborough and fSteam 24 .. 69353 .. 30 .. 112275 
Stockton eo oe Sail "E — oe i oe = oe E TS 

Total .. .. 24 69,353 30 .. 112,275 


* Glasgow and Greenock figures include those for the Forth, Tay, 
und Dee. 
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June 30th, 1902. June 30th, тоот. 
Gross Gross 
District. No. Tonnage. No. Tonnage. 
Neweastle E Steam 74 .. 192.483 .. 83 .. 265.806 
Sail * е == . о ج‎ ee — ee — 
Total .. .. 74 192,188 83 205.800 
Sunderland .. .. a. [o 42 .. 155.058 .. бо .. 178.549 
Sail.. — .. — р — 
Total .. .. 42 .. 155.058 .. 5O .. 173,549 


The following is a statement 
of the war vessels which are at 
present under construction. It 
has been assumed that a vessel may be re- 
garded as “under construction” from the 
commencement of the laying of her keel to the 
time when she is ready for her steam trials. О! 
course, when this latter stage is reached, the 
guns have usually still to be placed on board, 
and the vessel to be fitted out before she is 
ready to be commissioned, but she is, neverthe- 
less, structurally complete :— 


New 
Warships. 


Displace- 
ment. 
Nationality. Description. Number. Tons. 
Ist class battleships .. .. .. 8 121,050 
s Ist class armoured cruisers .. 15 .. 153,200 
2nd class protected cruisers .. 2 11,760 
British 3rd class protected cruisers .. 1 3.000 
°° °°\ loops uos Sb. ae owt ee a 4 4,280 
Torpedo-boat destroyers... .. 12 4.550 
Torpedo-boats .. .. .. .. 5$ 950 
Submarine boats.. .. 5 . not stated. 
Total .. 52 298,790 
$ f Armoured vessels ^x 23,600 
Foreign or not Protected cruisers s; I 4.000. 
stated s 
| Torpedo boat destroyers .. 2 750 
Total.. .. 5 oe 28,350 
British and Foreign total.. 57 327.140 
During the fiscal year, which 
Year's Shipbuildingended on June 3oth, 1,657 


in the 


United States, Vessels of 473,981 gross tons were 


built in the United States and. 
officially numbered, compared with 1,709 vessels. 
of 489,616 tons in the previous fiscal year. The 
decrease is in sailing vessels and canal boats, 
barges, etc. This year's new sail tonnage is 
101,072 tons; last year's was 128,099 tons.. 
This year's new canal boats, barges, etc., aggre- 
gate 57,502 tons; last year's reached 88,331 tons. 
New steel steamers aggregate 275,479 tons, 
compared with 235,265 tonslast year. Included 
in the total new tonnage are 94 vessels each of 
over I,000 tons, aggregating 315,062 tons, or. 
two-thirds of the output. Of this construction 
41 steel steamers of 158,631 tons were built on 
the Great Lakes. The Lakes have built for 
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ocean trade two West India fruit steamers of 
1,820 tons each, one cargosteamer of 2,182 tons, 
and two large cargo steamers of 5,270 tons each 
cut in two to pass the Canadian canals. The 
output of completed steel steamers on the sea- 
_board has been much below the indications of 
last July. The launching of nearly every large 
steamer has been delayed from three to eight 
months, and some which by this time were 
to have been in operation are still on the ways. 
The delays have been partly due to the steel 
strike last summer, to the great demand for 
structural steel in all directions, to low ocean 
freights, and to the lack of new shipbuilding 
orders, which has left builders and owners 
without motive for haste. Last July 255,000 
tons of ocean steel steamers were under con- 
struction or under contract, while at present 
only about 160,000 tons are under construction, 
and no new large seaboard contracts are 
reported. 


The Navy Boiler Committee 
which was appointed on Sep- 
tember 6th, 1900, evidently con- 
sider that their work might very well be 
continued, as they seem unable to fix definitely 
upon a type of boiler which will serve all 
purposes, and yet be durable. There is, how- 
ever, about their last report more of definiteness 
than characterised the preceding one. The 
advantages of water tube boilers for naval 
purposes are so great, chiefly from a military 
point of view, that providing a satisfactory type 
can be adopted, it would be more suitable for 
use in the Navy than the cylindrical type ; but 
the Committee are pronounced in their opinion 
that the Belleville boiler has no such advantage 
over other types as to lead them to recognise 
that as the best type to be adopted in the Navy. 


The Boiler 
Question. 


At the same time, they fully 
recognise that the Belleville 
boiler, When new and in sound 
condition, is a good steam generator, but its 
rapid loss of efficiency in ordinary work in 
` commissioned ships, the serious character of 
the defects which have been developed in it, 
and the great care required in its manipulation 
render it, in the opinion of the Committee, 


The Belleville 
Boiler. 


Page's Magazine. 


undesirable to fit any more of this type in H.M. 
Navy. To obtain satisfactory results in working 
these boilers in the face of the disadvantages 
named, more {һап ordinary experience and skill 
are required on the part of the working staff. 
The Committee find that serious defects in the 
boiler casing have made their appearance in 
several instances, and have rendered the vessels. 
in which they occurred unserviceable for long 
periods. Elaborate details ot repairs indicate 
a very wide variation in the extent of defects, 
not only in the boilers but in the casings, 
and this notable feature has led to the con- 
clusion that many of these defects are not 
inherent to the system but rather to the 
manufacture or to the supervision given on 
board. 


The Committee, їп dwelling 
Belleville Defects. upon the defects, name several 

which are, however, inherent 
to the Belleville boiler system. "These include 
the corrosive decay of the baftles in the steam 
collectors, and of generator and economiser 
tubes. This has now been greatly reduced bv 
the use of lime and zinc, but great care has 
to be taken to prevent choking of the water 
gauge connections in consequence of the free 
use of the lime. The next is the rapid wear of 
the working parts of the automatic feed appa- 
ratus and the non-return valves in the down-take 
pipes. The third is the melting of fusible plugs 
owing to uncertain circulation ; the fourth, the 
deposit in the tubes about the water-line, but 
specially in the wing elements, due to impure 
feed-water and involving failure of the tube; 
and the fifth, and last, is the excessive expendi- 
ture of coal and of fresh water for boiler-feed 
make-up, as compared with vessels fitted with 
cylindrical boilers. 


The Committee point out that, 

Requirements. as compared with the cylin- 
drical boiler, satisfactory water- 

tube boilers should possess the following 
advantages : Less delay in steam raising ; less 
liability to damage if the boiler be struck by a 
projectile ; greater ease of repair and renewal 
of parts ; less weight for the power generated, 
considering the weight of the boiler installation 
only ; ability to carry a higher steam pressure ; 


» 
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and larger fire-grate area for the same floor 
area, with consequent less forcing for full 
power. These advantages are possessed to 
a considerable extent by the Belleville boiler, 
and on the competitive trials of the Hyacinth 
and Minerva, the Belleville boilers proved 
more efficient as regards evaporation than 
the cylindrical boilers as originally fitted, 
but after the retarders were fitted in the 
latter the efficiencies were nearly equal. The 
long runs to Gibraltar and back also proved that 
in several respects, notably in the loss of feed 
water and in economy of coal consumption, as 
well as in immunity from accident during 
ordinary working, the cylindrical boilers were 
considerably superior to the Belleville. 


The Committee are still of the 
opinion that the Babcock and 
Wilcox, Niclausse, Dürr, and 
Y'arrow large tube boiler, all of which are of the 
straight tube type, merit, as proposed in their 
first report, extensive trial in the Navy. These 
tvpes have few of the disadvantages of the 
Belleville boiler with most of its advantages, 
They all have “drowned " tubes, and the water 
level, as shown by the gauges, is practically 
the level of the water in the boiler ; they do not 
require a much higher pressure to be maintained 
in the feed pumps than in the boilers, nor in the 
boilers than at the engines ; the use of auto- 
matic feed regulators of an extremely delicate 
type is not necessary ; the circulation is fairly 
well defined, and is much freer than in the 
Belleville. From such experience and evidence 
as the Committee have Һаа before them 
the loss of water will be much less than with the 
Belleville; and, finally, these boilers appear to be 
much more likely than the Belleville to be free 
from accident under ordinary conditions of 
service. The Babcock and Wilcox boilers in 
the Wilson Liner Afartcllo made 91,000 miles 
running in fourteen months, with less than a 
week in port at the end of each Atlantic run, 
and the only repairs required had been those of 
the ordinary upkeep of any boiler, while only 
six tubes required renewal. Similarly satis- 
factory results are noted in connection with 
other merchant ships, and the same type 
of boilers in H.M.S. Sheldrake were found 


Large Tube 
Boilers. 
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in good condition and had given little trouble. 
As regards the Niclausse boiler, the only 
expression of opinion is that those in H.M.S. 
Seagull are several years old, and have proved 
generally satisfactory. As to the Yarrow boiler, 
it is anticipated that the use of tubes of 11 in. 
in diameter will be more efficient and will 
give better results. than. the small tubes. 
Two methods of heating the аг have 
been fitted їп connection with Yarrow boilers 
in the Dutch and Austrian navies, one by means 
of tubes in the up-take, and the other by fitting 
an outer casing completely over the boiler and 
the up-take, and passing the air-supply through 
the space so formed. 


From the evidence it appears 
no tvpe of water-tube 

boiler at present in use is on 
general service so economical as the cylindrical 
boiler, and that a large percentage of the coal 
used is expended for auxiliary purposes in har- 
bour. Until a thoroughly satisfactory type of 
water-tube boiler is obtained, the Committee 
recommend that in large cruisers and battleships 
cylindrical boilers of sufficient power to work 
the auxiliary machinery, and to drive the ship 
at her ordinary cruising speed, should be 
fitted, the steam pressure being the same for 
the water-tube and cylindrical boilers—210 Ibs. 
per square inch—so as to give 200 lbs. at the 
engines. By this means considerable saving in 
coal will be effected. The water-tube boilers 
could, when not in use, be kept clean and 
perfectly efficient for driving the ship at high 
speeds when economy of coal relatively is not so 
important. The cylindrical boilers should be 
fitted with retarders in the tubes, and with special 
means for circulating the water while raising 
steam. The Committee recommend that retarders 
should be fitted in the tubes of all cylindrical 
boilers, believing that they will render existing 
boilers more efficient and more economical than 
at present. The former recommendation of the 
Committee to fit a combination of cylindrical 
and water-tube boilers has been carried out in 
the case not only of one of the battleships of the 
King Edward class, but also in the cruisers of the 
Devonshire class, the four types of water- 
tube boiiers recommended—Babcock апа 


Recommendations. that 
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Wilcox, Niclausse, Dürr, and Yarrow —being 
utilised. 


Altogether, the Committee con- 
sidered thirty-six boilers, out of 
which they made their selec- 
tion of four, leaving the others for future 
consideration. As to the small tube boilers, 
they pronounced the opinion that they are un- 
suitable for vessels above the size of third-class 
cruisers ; but Mr. List, one of the members of 
the Committee, thinks the Thorneycroft-Shultz is 
adapted for use in combination with cylindrical 
boilers, provided the tubes are not less than 
I2 in. external diameter, and of a given thick- 
ness ; that the curvature of the tubes is such 
thata flexible cutter can be passed thrcugh 
them for the removal of scale ; that the arrange- 
ment of the tubes is such that there will only be 
a small percentage of discharge from tbe tubes 
above the water line; and that there are no 
air locks in them when the boiler is filled 
right up. 


Small Tube 
Boilers. 


One of the most important rail- 
way announcements of themonth 
was that made by the Chairman 
of the North-Eastern Railway at their recent 
half-yearly meeting. In consequence of the 
increasing competition of electric tramways the 
Board has decided as an experiment to equip 
37 miles of standard gauge line with electric 
traction. The section between Newcastle, 
Tynemouth, and Whitley Bay will probably be 
the first to receive attention. There are rumours 
that several of the other leading railways are 
contemplating similar decisions, and it seems 
probable that electric traction will soon be in 
vogue on some of the suburban lines of the 
London and South-Western Railway. Another 
gratifying sign is that greater attention is now 
being paid to automatic signalling devices. 
The South-Western Company has quite recently 
installed on its main line between Andover and 
Grateley a series of automatic signals, controlling 
five consecutive block sections, and in addition 
to this enterprise we learn that the North- 
Eastern Company are contemplating installing 
on their main line near York the “ Hall” electro- 
automatic track signals which are in extensive 
operation in the United States. 


The Awakening 
of the Railways. 


Page’s Magazine. 


The Americanisation of the 
жун passenger department, which is 
of the Goods and DOW in evidence on most of the 
тоге бера British lines, will, in all proba- 

bility, be followed by a similar 

development in the mineral and goods depart- 
ments. Several of the companies are adopting 
—if somewhat cautiously—the large steel 
waggons of from 30 to 50 tons capacity, which 
have been the subject of experiment for some 
time, and they at last appear to have realised the 
importance of reducing the dead load propor- 
tion of their present rolling stock. As an illus- 
tration of the considerable numbers of these 
cars employed by our competitors, it is instruc- 
tive to note that whereas there are not probable 
more than 80 to тоо in the whole of Great 
Britain, the Pennsylvania Railroad a week or 
two ago placed an order with a single firm in 
Pittsburg for 12,000 pressed steel cars of various 
types, each of 50 tons capacity. 


In the interesting paper read on 
July 30th before the Institute of 
Mechanical Engineers by Mr. 
Walter M. Smith, M.Inst.C.E., of the North- 
Eastern Locomotive Department, the author 
describes the form of piston valve which he 
invented and introduced in 1887, prior to which 
period piston valves had been experimentally 
tried, only to be discarded. It may be gathered 
from his paper that he kept mainly in view the 
following objects: (1) More efficient distribu- 
tion of steam ; (2) reduction in coal consump- 
tion; (3) diminution in the amount of power 
absorbed by friction in the valves and valve 
motion ; (4) utilisation in actual efficient work 
of the power thus saved ; (5) reduction in cost 
of repairs and in time occupied in repairs, 
owing to the simplicity of the general arrange- 
ment of cylinders and valve motion ; (6) lessened 
cost of construction; (7) free release of water 
trapped in cylinders and consequent diminution 
of priming. These are, of course, points of 
much importance. It is most desirable to 
reduce coal consumption and  repairs-cost 
where possible, but not at the cost of diminished 
efficiency. Mr. Smith claims that his valves, 
while saving expense in coal and repairs, are 
not subject to this drawback. With regard to 


Locomotive 
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lowered coal consumption, his figures certainly 
show valuable results, a saving of 9:1 per cent. 
and 15:3 per cent. respectively being recorded 
as shown by the first goods engine and express 
engine fitted with his valves. Moreover,. Mr. 
Smith states that the wear is so very small as 
to bealmost inappreciable; thus his valves lessen 
the cost of upkeep by rendering less frequent 
the need of renewal. It is mentioned that 
North-Eastern engine No. 2,011, the first of a 
new four-coupled type which came out in 1899 
and was fitted with these valves, had run 
139,543 miles up to the end of the year тоот, 
without any appreciable wear in the valves or 
valve-gear being discernible. Theoretically, 
without doubt, the advantages of piston-valves 
are great, and in the instances cited by Mr. 
Smith they appear to have been realised in 
actual practice. But a further and more 
extended use of the method would seem to be 
desirable before any definitive opinion can be 
expressed as to the superiority over other valve 
systems which is claimed for them. It may be 
admitted, however, that hitherto the weight of 
evidence based upon experience—so far as 
precise results have been formulated—appa- 
rently goes in their favour. 


There are- abundant anticipa- 


The Labour tions of a “boom” on the 
Diffieulty in е 

South Africa. Капа, but no trustworthy signs 

of it. On the contrary, the 

lack of one of the essential elements 


presents an almost unsolvable problem. In 
June, 1899, the mines of the Witwatersrand 
were employing 97,800 natives, and it was 
estimated that another 15,000 were required to 
bring the force to its full complement. In 
addition to those natives actually employed at 
the mines, there are great numbers employed at 
Johannesburg and on the Rand as house-boys, 
drivers, cooks, and in other domestic work. 
The number of these may be estimated at about 
30,000, and there will be quite another 30,000 
employed on mines in mining towns outside of 
the Rand ; so that the mining industry of the 
Transvaal may be calculated to give employ- 
ment to a grand total of over 150,000 natives. 
The demand is now estimated at upwards of 
200,000. 


339 


What is the situation to-day ? 
od жуа id The returns of the Native 
Available. Labour Supply Association 
show that up to June 3oth 
42,800 natives had been recruited by it, and 
42,060 distributed to the mines. This is so much 
below the actual requirements that a great many 
gloomy. predictions are being made, and the 
impatience of the mining public is undoubtedly 
increasing. The staff of the Association are, 
however, not discouraged, but are sanguine that 
from the present month the supply should com- 
mence to reach a monthly total of 7,000, enlarging 
gradually to 10,000 by December next. Accept- 
ing even these figures, it is apparent that some 
considerable time must elapse before the 
quantity of men available reaches the 200,000 the 
mine owners think they will require. The white 
skilled miners are also regarding with great 
suspicion the offer of some of the mining com- 
panies, to unemployed whites, of five shillings a 
day, with shelter and rations, for a ten hours 
day—six on Saturdays. This they think is the 
thin end of the wedge for a reduction of miners’ 
wages all round. 


A point much neglected, but 
of considerable importance 
in mining operations, has 
been recently considered at a meeting of 
engineers at Leicester ; that is, the employment 
of a proper pump in sinking operations. At 
this meeting well-sinking was under considera- 
tion, but the question becomes far more urgent 
when the more serious operation of shaft-sinking 
is in contemplation. The usual plan is to buy 
the cheapest pump, whether it be suitable or 
not, and as a rule the result is deplorable 
owing to the various parts of the apparatus 
giving way in course of work. But it was 
shown that, provided due care is observed, 
pumping operations can be carried on with 
ease and expedition without any of the 
troubles incident to the practice just men- 
tioned. The most suitable pumps should 
be employed, and with them what is equally 
important, suitable tackle and winches. This 
point has been very much neglected in the past, 
because the tackle and winches cost roughly 
double as much as the pump. But, properly 
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provided with these appliances, it 1s certain that 
progress will be twice as great as by the old- 
fashioned system. Some of the better makes 
of suspended steam pumps are regarded as the 
most suitable, hung by long link chains, so that 
a shackle can be put on the chain at any link, 
and lifting apphances tackled on at any point 
in a few moments. The lifting tackle should 
consist of steel wire ropes and blocks with a 
winch, ‘single or double-barrelled as circum- 
stances may dictate. 


Some excellent sinking has re- 
cently been achieved by means 
of Herr Pattberg’s sinking ap- 
pliances. These consist of a 
cutting-head mounted on a strong wooden or 
wrought iron frame-work, supported by a tubu- 
lar boring rod, two mammoth pumps, the whole 
slung from a scaffolding over the shaft, and an 
oscillating drum and engine for giving the re- 
ciprocating motion to the cutter system. The 
accessories are water pumps and air com- 
pressors. 

The work that has recently been done con- 
sists of three sinkings in two shafts 21 ft. in 
diameter through loose ground consisting of 
sandy clay, clay, quicksand, sandy marl, and 
accreted marl. The first sinking was 145 ft. in 
forty-four days, the second a little over 9s ft. in 
eleven days, and the third 188 ft. in fifty-nine 
days. The greatest speed obtained was 1641 ft. 
each in two successive days. Тһе whole piece 
of work compares remarkably well with any 
other method of sinking. 

The operation consists of lifting the cutting 
head and letting it drop 7 or 8 inches, fifty or 
sixty times a minute, giving a turn each time. 
The borer consists of a series of cutting edges 
or chisels, or of a continuous cutting edge, set 
obliquely in the frame so as to cut a surface 
inclining towards the centre; the operation 
takes place with water in the shaft, and, more- 
over, water under pressure is forced down the 
hollow boring rod and escapes by special channels 
at each chisel. The detritus and muddy water 
run to the centre and thence are lifted to the 
surface by the mammoth pumps, which comprise 
an inner and an outer pipe, and down the 
annular space between the two compressed air 
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is forced, and at the lower end escapes into the 
inner tube and carries with it the detrital 
sludge. 

Sinking drums are employed at the start, and 
continuous tubbing is made to follow the progress 
of the cutting head by means of hydraulic 
presses. Germany was the scene of this 
successful piece of work, and at the pit 
“ Rheinpreussen IV." the total cost of a com- 
pletely new installation and plant was £10,165, 
including evérything, from pit frame and 
foundations to the air compressors, hydraulic 
presses, pump, and engines. The cutting-tool, 
mounted in a wooden frame and with a cutting 
edge of 21 ft., is 27 ft. high at the centre, and 
weighs 19,900 lbs. 


" Made in Germany" applies 
to the most recent addition to 
France's winding engines for 
use in one of her coal mining enterprises. А 
German-made winding engine, constructed for 
the Société des Houilléeres de Ronchamp at 
Ronchamp, in the department of Haute Saone, 
has many special features. Spiral drums as 
well as taper ropes are used, and the engine is a 
twin-tandem compound engine, with separate 
condenser. The drums are installed at right 
angles to the long axes of the cages, and they 
are placed on parallel axes one in front of the 
other, the one nearest the pit head winding on 
the nearest cage, the other winding the farther 
cage. The pulleys are set in the frame one 
above the other. The large diameters of the 
drums are set both on the same side. 

АП points of compensation and safety have 
been particularly considered, special attention 
having been given to the positions of the drums 
and engines, the depths of the grooves in the 
spirals, the general construction and slope of 
the conical part of the drum, the prevention of 
overwinding, the ready manipulation. of the 
engines, and steam economy. 

The chief dimensions are: diameter of high- 
pressure cylinders, 27:56 in., of low-pressure, 
3940 in. stroke, 70'8 in, width of drum, 
12ft.6in., diameters of drum—largest, 35 ft. 51n., 
smallest, 13 ft. Jin. The wire ropes have a 
total length of 3.890 ft., include five dilterent 
diameters, ranging from 1°77 in. to 2°28 in. and 
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each rope weighs 14,404 lbs., of which 3,394 ft., 
weighing 12,257 lbs., will be generally in use ; the 
rest is made up of some spare laps оп the drum, 
and a length available when required in the 
sump. The work to be done under ordinary 
conditions is to lift 5,026 165. of coal 3,280 ft., 
the total load with cage, rope, and waggons 
being 27,292 lbs. 

The frame of the drum is of wrought iron, 
and it is covered with plates to which the rolled 
sections ot the spiral are rivetted. 


А process attracting some atten- 


Ore tion in mining and metallurgical 
Concentration : : ЖР А с 
by Oil. circles is that in which oil is 


being employed to separate 
certain metal-bearing minerals from the value- 
less rock with which they are found associated 
when brought out froma mine. Itis well known 
that from time immemorial advantage has been 
taken of the difference in specific gravity to 
separate the small quantity of valuable and 
heavy mineral from the vastly preponderating 
mass of rocky and lighter mineral matter, 


and multitudinous have been the appliances. 


and practices devised to utilise to the best 
advantage tbe superior massiveness ot the 
valuable mineral In a gold mill anything in 
the way of greasiness was regarded with 
particular horror, but by the efforts of the 
originators of the new process all this is changed. 
Greasiness, represented by oil, is welcomed in 
abundance, and the chief object in the opera- 
tion is to reduce the superior heaviness of the 
valuable material to such a degree as to make it 
float on water, whilst the valueless rock is 
allowed to sink. 

This is achieved by mixing the pulverised ore 
and water with heavy petroleum oil. For some 
unexplained reason this entraps the valuable 
miueral and bears it up to the surface of the 
water, whilst the useless rock is discarded and 
remains beneath the water. 

The appliances for carrying out the operation 
are very simple. The mixing and: principal 
separation are done in long horizontal cylinders 
provided with a conveyor worm апа baffles. 
The ore-bearing mixture is admitted at one end 
of the cylinder and the oil is allowed to drop in. 
The cylinder is caused to revolve, and so, accom- 
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panied by much mixing up, the oil, water, and 
ore travel automatically along the cylinder, and at 
the end of the journey they pass into a separating 
chamber. The ore with its valuable burden is 
run off, whilst the water with its rock is disposed 
of in any convenient way. The oil and concen- 
trates are treated in centrifugal machines, by 
which the liquid matter is separated from the 
solid, and the latter (the concentrates) are 
ready for any further treatment that may be 
desired. 


It is remarkable, however, what 
can be done by making use of 
the difference in specific gravity. 
Of this there are indeed innumerable examples 
dating back to times when records were first made, 
but there are few more striking than a recent ex- 
perience in California. Two years ago, during 
nine months' work,655,657 miners' inches of water 
removed 1,251,399 cubic yards of material, con- 
sisting of pay-gravel, varying from a few inches 
to 8ft., with a barren overburden of the usual 
miscellaneous character, and varying in thickness 
from so to 130 ft. There was only a little over five 
farthings’ worth of valuable material per cubic 
yard of material washed; nevertheless, by the 
ordinary means of washing away the lighter stuff 
and leaving the heavier to accumulate auto- 
matically, the operation was conducted at a 
profit. 


Gravity Work. 


It is noteworthy that, after 
years of desultory working, 
the Galician ozokerite deposits, 
some attempt at systematic 
working is now being adopted; and a very 
complete installation is being introduced by 
the Galician Credit Bank on the Boryslaw field. 
The shafts are being properly protected, surface 
water tubbed back, pumps introduced to deal 
with the water in the deposits, ventilating 
appliances and electric light introduced, and, 
where necessary, the shafts are being deepened 
and well-protected loading stations provided. 
The main result will be that much poor stuff 
that has hitherto been wasted will now be 
brought to surface, and it is supposed will more 
than repay the cost of the improvements, 
without considering other advantages that must 
accrue. 
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It is the custom nowadays to 
bewail the exhaustion of our 
coal supplies, therefore any 
suggestion relating to the better utilisation of 
coal should be duly welcomed. In England 
we have long adhered to the old and wasteful 
beehive method of making coke. After some 
half a century of persuasion, however, a few 
manufacturers have been prevailed upon to 
introduce the chainbered oven system, and this 
method is now distinctly gaining ground. It is 
interesting to note that coals which cannot be 
regarded as coking coals, and which under the 
old condition of things could never have been 
used for coke, are now being converted into 
serviceable coke in chambered ovens. This is 
effected by compressing the finely divided coal 
emploved before charging into the oven. The 
apparatus used consists of a deep rectangular 
trough about the size of the oven chamber, 
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which is made adjustable to suit the size 
of any chamber; in fact, the bottom 15 
movable and can be slid along, whilst both the 
ends and sides can be released when required. 
This trough, with accessory paraphernalia and 
the charging ram, is brought in front of the 
chamber to be charged. The coal is fed into 
the trough, and by means of a travelling 
mechanical stamper is compressed all along 
to the desired condition. The ends are 
then removed, the sides released a little, 
the oven door opened, and the block 
of compressed coal, along with the movable 
bottom of the trough, is pushed by the 
ram into the chamber. The door of the 
chamber is then partially closed, the bottom 
trough withdrawn, the door of 
the oven completely closed and luted, and 
a larger апа better yield of coke is the 
result. 


A CORRESPONDENT expresses the 
Large and Small hope that the larger railways 


Railways ; А 6 
y will not receive sole attention 


in these notes, but that some of the smaller lines 
will have a "look in” now and then. Most 
undoubtedly they will, relatively to the import- 
ance or interest of the work done, alike in the 
design and construction of new engine types, 
the improvement of old forms, and the results 
in respect of actual performances. It must be 
borne in mind, however, that the larger rail- 
ways, as a rule, provide not only a greater 
volume of material for comment, but also often 
topics of superior interest, fer se. 


Reference Was made in the July 
Elght-coupled notes of this series to the 
Goods Engines. . i з 

increasing use of the eight- 

coupled locomotive types for goods and mineral 
trafficin Britain. It has been pointed out that 
eight-coupled engines were used in Britain even 
before Mr. Webb introduced the type on the 
London and North-Western Railway, and 
therefore long before the Great Northern, 
Lancashire and Yorkshire, North-Eastern, 
Caledonian, and Great Central followed suit! 
Certainly, that is so. But the point intended 
to be emphasised was not the novelty of 
eight-coupled locomotives, but the extension of 
their use in Britain. Even in the United King- 
dom they are no novelty, while, of course, the 
type is as “old as tne hills” on the European 
and American Continents and in the British 
Colonies. Many years ago—in Mr. Archibald 
Sturrock’s time—two eight-coupled tank engines 
were in use on the Great Northern, Nos. 474 
and 475. But there was a prejudice against 
coupling so many as eight wheels, just as there 
was against using four-coupled engines on 
express trains, and as there has been in Britain, 
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until lately, against using six-coupled locomo- 
tives on express work. But elsewhere the great 
advantage of having eight points of rail-contact 
in slippery weather has long been recognised, 
and now that this has at last obtained apprecia- 
tion also in Britain, it is safe to predict that 
the type will never disappear while steam 
locomotion remains the standard mode of 
carriage. And electric traction has still much 
to learn before it can supersede steam on long- 
service. 


Many readers will remember 


кое the introduction, with many a 
Locomotive. flourish of trumpets, on the 


Western Railway of France, of 
a new electric locomotive that was to “whip 
creation.” It was known as the Heillmann 
Locomotive, and was a sort of hybrid, being a 
steam engine and an electric-motor combined. 
The steam engine did not propel the locomo- 
tive, but simply actuated a machine by which 
the steam power was converted into electric 
force which propelled the engine. It was a’ 
vast and most ponderous machine, weighing 
well over 100 tons, and it was reputed to be 
capable of speeds quite American in their 


marvellousness. Of their actual attainment, 
save оп paper, no authentic records exist. 
It is to be feared now that none ever 


will exist, for this marvellous engine was 
condemned to Бе dismembered, and its 
steam and electric-motors, all separated from 
one another, are said to be doing useful service 
in various stalionary capacities. But as a 
locomotive the Heillmann no longer has any 
individual or collective existence. It may 
therefore be safely inferred that it was not a 
success or the harbinger of a new epoch- 
making class. : 
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There is a distinct indication 
at present that the so-called 
“Atlantic” type of express 
| passenger engine will share with 
the six-coupled bogie type the bulk of the 
express services of the future. The six-coupled 
“Atlantic” arrangement is undoubtedly an 
effectiveone. The four-coupled driving wheels are 
right under the middle of the engine-length ; the 
front end is carried on a four-wheeled bogie 
which “ holds down " the road for the driving 
wheels, and there is a pair of trailing wheels 
under the foot-plate which averts any “ tail- 
wagging," and permits the use of as large a 
fire-box as can be stoked by any human stoker 
of normal dimensions. Since the pioneer 
of that class, the well-known ‘‘ No. 990" was 
put on the Great Northern by Mr. Ivatt, ten 
more have been added with very satisfactory 
results. But so far the total number of the class 
remains at eleven on the Great Northern, 
whereas some fifty of the eight-wheeled “1321” 
class, which came out almost simultaneously, 
have been built at Doncaster. These latter are, 
doubtless, much cheaper to construct, and do 
excellent work, but one would imagine that the 
advantages possessed by the “ Atlantics " would 
in the long run outweigh their extra cost. That, 
however, is a pure matter of experiment and 
experience which no amount ef theorising can 
possibly determine. 


Multiplication 
of the '* Atlantic” 
type. 


But although the “Atlantics " 
have not been multiplied on the 
Great Northern, their numbers 
are steadily increasing on the 
second, and indeed only other, British. railway 
that has fried them, viz., the Lancashire and York- 
shire. Up to the beginning of the current year 
forty of the “1400” class originally designed by 
Mr. Aspinall had been brought into service on 
the Lancashire and Yorkshire, and during the 
current year a fresh batch has been turned out 
by his successor at Horwich, Mr. Hoy. They 
appear to have proved highly successful in all 
respects, and certainly have done by far the best 
work ever seen on the Lancashire and York- 
shire. It is noticeable, moreover, that the duty 
demanded of them ts of a class very different 
from that which had to be tackled by the earlier 
locomotives of Mr. Aspinall’s build, and those of 
his predecessor, Mr. Barton- Wright. The 
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Lancashire апа Yorkshire, formerly one of the 
slowest of British railways, is now among the 
fastest. The mere fact that it runs no fewer 
than twenty-nine daily expresses between Man- 
chester and Liverpool, each booked at an 
average start-to-stop speed of virtually 55 miles 
an hour, is sufficient to place it in the first British 
speed rank, the latest North-Eastern and London 
and North-Western developments notwith- 
standing. It is curious that this very useful, 
although perhaps expensive, type of locomotive 
should, like the four-cylinder compound, tind 
such limited acceptance in Britain, although so 
largely in use and useful in most other countries. 


In the United States of America, 
and also in Canada, the possi- 
bilities and advantages of the 
“Atlantic” type have long been fully grasped 
and utilised. Most of the famous trains on the 
American Continent are worked by locomotives 
of this class. Could it claim no other merit 
than its ready and convenient admission of a 
vast boiler and firebox, this alone would con- 
stitute an enormous recommendation in these 
days, when the combination of great power 
with large speed-capacity is an absolute essential 
in the modern express locomotive. But its 
other advantages of arrangement are so obvious 
as to need no elaborate demonstration. 


American 
** Atlanties."' 


On the Northern Railway of 
France the success of the 
“Atlantic” or "Exposition ” type, 
specially designed by Monsieur du Bousquet 
to meet the rapidiy-increasing speed and weight 
of the fine express trains run by that company, 
has been so marked and so remarkable as to 
consitute an epoch in French—and, indeed, 
in European—locomotive practice. It will be 
remembered that two pioneer engines of this 
order, Nos. 2.641 and 2.642, were originally 
delivered simultaneously in the “ Exhibition 
Year" 1900, the one to be shown at Vincennes, 
the other to run "parade " trains outside on 
its regular metals. In these engines, although 
certain standard details, such as the de Glehn 
system of four-cylinder compounding, the 
Walschaert valve-gear, etc., are adhered to, the 
locomotive itself is of absolutely new design, and 
the result has proved that Monsieur du Bousquet 
has produced an engine which assuredly has 
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no superior in the world for express duty, 
if, indeed, it has any rival on all points, which 
is at least doubtful. Certainly no European 
locomotive holds such records for associated 
speed and weight-pulling. Eighteen more have 
been added to the original two, making twenty 
in all, and the last of the batch, No. 2,660, was 
only delivered at the end of July in this year. 
These eighteen are virtually identical with the 
first two, save in having six-wheeled instead of 
eight-wheeled tenders, the first and second pair 
of wheels being widely separated in order to 
leave space for the water-pick-up scoop with 
which these newest locomotives are also fitted, it 
being intended to lay down water-troughs at no 
fewer than five different points by no distant 
date. Other French lines are using engines of 
the “Atlantic” type, the Chemin de Fer de 
l'Etat, or State Railway, for instance, which 
imported several of these from the Baldwin 
Works in Philadelphia, U.S.A. Some of a 
similar type, also American in build, are likewise 
in use on the P.L.M. line, and it is understood 
that some on the de Glehn compound principle 
have been ordered by the Paris-Orleans Railway. 
But now the Chemin de Fer du Midi, or 
Southern Railway of France, has followed suit, 
and has ordered for its Bordeaux-Cette service 
two “ Atlantics,” which are to be exact repro- 
ductions of Monsieur du Bousquet's Nord 
" Atlantics," and which, like them, are to be 
built at Belfort by the Société Alsacienne de 
Constructions Mécaniques. 


The "Atlantic" type has also 
been adopted in Holland as the 
new standard express type of 
the State railways. The Dutch “ Atlantics "are 
in a large measure mere amplifications of the 
eight-wheeled four-coupled locomotive, which 
was previously the standard, and one of which, 
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built by Messrs. Neilson, Reid and Co., was 
shown at the Paris Exhibition of 1900.  Practi- 
cally, that design of engine has been taken and 
lengthened as to its boiler and һгебсх, and a 
pair of trailing carrying wheels added under the 
footplate. In this way a very fine and useful 
locomotive has been evolved, and there is little 
likelihood of any reversion to earlier types now 
that the newer design has been afforded an 
opportunity of proving its value. 


When the Chemin de Fer de 
l'Etat Belge, ог Sf&te Railway 
of Belgium, deliberately adopted 
the “ Breadalbane " or improved “ Dunalastair " 
locomotive type, designed by Mr. J. F. M'Intosh 
for the Caledonian Railway, as the standard 
passenger class for that system, it was originally 
understood that these engines were specially 
intended. for use on the heavier grades which 
are found on the Etat Belge system as it: 
approaches the German frontier «t Herbesthal. 
Five were built by Messrs. Neilson, Reid and 
Co., of Glasgow, to Mr. M'Intosh's designs, and 
were duly sent to Belgium. They gave such 
satisfaction that they have since been largely 
multiplied in their adopted country, many being 
constructed by Belgian firms, and these now 
are employed on the International express 
between Brussels and the French frontier, as 
well as in the German direction, replacing the 
older type with Belpaire fire-boxes, two middle 
pairs of wheels coupled, and rectangular 
funnels. Engines of the “Caledonian ” type 
now come right into France, as far as Aulnoye, 
1344 miles from Paris. It is noteworthy that 
Mr. M'Intosh's * Caledonian" design of goods 
engines was also adopted by the Belgian State 
line, and the two shown at the Paris Exhibition 
were of this pattern—high compliment to their 
designer and to his country ! 
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A Monthly Review of the leading papers read before the various Engineering and 
Technical Institutions of Great Britain. 


MECHANICAL APPLIANCES IN 
MINES. 


A! the Newcastle meeting of the Institution 
of Mechanical Engineers, Mr. R. H. 
Wainford, M.Inst.Mech.E., contributed an im- 
portant paper on the subject of Coal Cutting 
and Drilling by Machinery. The advantages 
of this method over hand-labour are clearly 


demonstrated. 


ADVANTAGES OF CURVING OR HOLING BY 
MECHANICAL METHODS OVER HAND-LABOUR. 
Generally the machines do this work under the coal, 

whereas the miner holes in the coal, and from a com- 
mercial point of view a distinct gain in favour of machine 
practice is established, there being a reduction in the 
amount of slack made. Something like 90 per cent. of 
the coal got by machines will pass over a ý screen mesh, 
as against 60 per cent. by the hand method. For the 
purpose of ascertaining the difference in selling values 
an exhaustive trial was made at a Lancashire colliery 
with these results :— 


£ s. d. 
* Hand-labour : 3 tons coal at 11s. per ton .... 1 13 O 
I ton slack at 7s. 3d. per (оп... о 7 3 
Value per ton, average, 105. ofd. 
By machine : 8 tons coal at IIs. per ton 4 X O 
г ton slack at 7s. 3d.per ton... о 7 3 


Value per ton, average, 10s. 7d. 
An increase of 64d. per ton in value. 

The foregoing figures are the result of work performed 
some time ago by a Winstanley disc coal-cutter, similar 
results are maintained at the present time, and whereas 
a miner produces 3 tons of coal to one of slack, a machine 
will get 8 tons of coal to one of slack. This advantage 1s 
somewhat discounted by the fact of slack being nearly as 
valuable as coal for coking purposes ; a better quality of 
coke is, however, made from disintegrated coal than trom 
slack, as it is free from dirt—an element not entirely 


* These figures are taken from the recently published book by Sydney 
F. Walker. pave 45, '' Coal Cutting. by Machinery in the United 
Kingdom,” 


overcome by washing. If the coal is house or steam 
coal, then the advantage is fully maintained. 

Therefore if 64d. can be realised in this manner, the 
amount may reasonably be placed to the credit of 
mechanical appliances, and then more than half of the 
shilling suggested as the possible saving is established. 


A DIRECT COMPARISON. 


For the purpose of making direct comparison as to the 
work of machines v. hand-labour, it is advisable to fix 
upon normal conditions, and to do this a three-foot seam 
may be reasonablyand fairly regardedas theaverage. Coal 
can be holed by machines in this thickness to advantage; 
as they get thicker the saving is decreased, and as they 
become thinner they increase ; the machine may cease 
to show a gain when the thickness exceeds § ft., on the 
other hand the best results have been attained in seams 
under 2 ft. thick. А good miner will hole, curve, get, and 
fill three tons a day of eight hours in a three-foot seam 
under normal conditions, and in so doing will have earned, 
say, 7s. 6d. ; the cost for “ holing or curving,” getting and 
filling is therefore 2s. 6d. per ton. There is little 
doubt as to this figure, viz., 2s. Od. per ton, being below 
the average on the total output of Great Britain, so the 
rate may be accepted. 


CAPITAL OUTLAY. 


The capital outlay for a complete coal-cutting plant is 
here considered, with allowances made for interest on 
capital, depreciation, repairs, cost of running, stores, etc., 
and a figure arrived at to stand against the machine. 

The estimated cost of a single coal-cutting machine 
plant :— For one machine complete with all fixings and 
power plant, exclusive of boiler, engine house апа 


foundations, £1,000; the standing charges are as 
follows :— 
г sid 
For interest and depreciation at 
15 per cent. per annum of 300 
working shifts ... к . 150 о о 
For repairs and stores Т7 .. 75 0 O 
For power (fuel) ... sg .. бо о o 
£235 о O 


£285 —— 300 = 19s. per shift. 
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The specification of a single machine installation 
complete, as estimated above, includes engine and 
dvnamo, electric standard type coal-cutter апа all 
accessories and connections trom the generator to the 
machine at a tace half a mile from the shaft, erecting the 
plant and running it for ten davs. No account 15 taken 
for attendance at the generating station. It may be here 
suggested that when the cutters are worked on the 
night turn, which is usual, the fuel account would 
hardly be appreciable, as the steam in this case will 
be drawn from boilers that are not in use although in 
steam. 

This is for an electric installation ; the compressed air 
plant may be taken over all to be about equal in cost. 
Some slight differences occur in the prices for the Hurd, 
Clarke-Stephenson, and Diamond ; the sum £1,000 is not 
exceeded, however, in апу case. 2 

The coal-cutter will hole or curve to a depth varving 
from 34 ft. to 6:t. ; the average working depth is 4} ft., 
and in eight hours will travel across a face seventy vards 
under normal conditions, holing or curving through a 
distance on the face, which when got and filled. equals 
100 tons ; the same falling-off and increase in the make 
applies here, so the average may be taken as stated. 
Sometimes two men only are required to look after the 
machine, and never more than three ; if these men are 
paid at the same rate as the miner, the holing through 
seventy vards will then cost 7s. Od. x 3 = 22s. Od., less 
if anything, because two men may be enough to do the 
work. 

For getting down and filling (11d. per ton standard + 571 
per cent), cost per ton = Is. 640d., and the total for 
holing or curving, getting and filling 100 tons 15 :— 


£s d. s. d. 

per ton. per ton. 
For special machine men (holing) .. .. .. I 2 6 or o 27 
4 getting and filling .. .. 7 13 10 » I 6°46 
, boling, getting, and filling ., 8 16 4 » I 91h 

ape: iuc es 


Bringing forward the amount estimated as the standing 
charge per shift against a single machine plant, we have 
the following results :— 


£s d s. d. 

per ton. per ton. 
For holing. getting, and filling 100 tons 8 16 4 or 1 91б 
„ Standing charges, interest, etc., tootoms .. O 19 O , о 228 
90 I8 4 č p LICH 


The reduction, therefore, is 6°56 pence on the 2s. ба. 
rate in favour of the machine, and, together. with the 
amount previously estimated as savings due to increased 
selling value, etc., oí 7°25 pence = 13°81 pence. The un- 
favourable points in the foregoing estimates are found in 
the fact that, whereas a single-machine plant is put down 
at £1,000, a two-machine plant costs £1,575, a three- 
machine plant £2,125, and a four-machine plant £2,050 
approximately. 


ADVANTAGES OF COAL-CUTTING MACHINERY. 


When coal-cutting by machinery is efficiently carried 
out, the working face is kept straight and clean. Under- 
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cutting to greater depths than possible by hand renders. 
timbering required less frequent and therefore less costly, 
and also a reduction in the number of shots to be tired is 
found from experience to be considerable. By keeping a 
straight, line the coal breaks away more easily, especially 
When aided by increased depth of hole. At a mine in 
Yorkshire fortv shots were fired per day when the holing 
was made by hand; the machine method reduced the 
number of shots necessary to seven. Another good 
feature in the new method to be noted is that work can 
be carried on regularly ; to keep a face moving forward 
at a set speed, varying conditions are minimised, and 
so the work becomes easier to cope with and less 
hazardous. ч 


POSSIBLE PRACTICAL OBJECTIONS TO MACHINE 
PRACTICE. 


From the practical point of view some objections to 
machine practice occur ; they present themselves differ- 
ently in each mining district; discussion may indicate 
them variously. One of the chief objections {о the 
system is the difficulty in finding men to attend the 
machines, possessing sufficient mechanical skill and pit 
experience to enable them to cope with contingencies at 
the face as еу are met ; but this hardly reflects discredit 
upon the mechanical methods directly. Miners can 
readily apply themselves if dealt with with tact and 
encouraged in the work. At some places machine 
methods have recorded a failure, traceable very often to 
the plant being either badly designed or lacking the 
necessary power, but most often to the system being 
taken up in a desultory manner, for it seldom happens 
that a new idea does not mect serious difficulties, due to 
prejudice, either on the part of the management or the 
men, or both. 


COST IN YORKSHIRE. 


The author concludes with some very in- 
teresting figures, which we give below :— 

Total underground cost of working a seam 3 ft. 3 in. at 
a depth of over 500 vards in a Yorkshire Colliery by means 
of the * Diamond " deep undercutting machine, holing to 
a depth of 51 ft. in stiff fireclay. 


Cost per ton. 


s. d. 
Coal getting (11d. per ton standard price, 

including 574 district percentage) z I 6°46 

Coal-cutter men, paid by day .. T E 482 
Cleaning up, ripping (9 ft. roads) horse- 
keepers, hurrying and hanging on, main 
roads, bye work, and superintending, 

including deputies, shot-hrers, ete. S. I Dgl 

` 3 TIQ 

"Nj 


Approximate output from seam, 4,500 tons per weck. 
Average tonnage for fillers, 05 tous per shift. 


348 


LIQUID FUEL FOR STEAMSHIPS. 


R. EDWIN L. ORDE, of Newcastle, in 
the course of a paper read at the recent 
meeting of the Institution of Mechanical Engi- 
neers, attributed the slow advance made in the 
use Of liquid fuel for steamships to the fact that 
until comparatively lately it has not been 
obtainable in such quantities as are required to 
make it commercially useful. 


For many vears the Caspian Sea was the only place 
Where liquid fuel was used in the furnaces of marine 
boilers, and as the quantity available was not sufficient 
to allow of its export, it could only obtain a very limited 
application, Of late years, however, the sources of 
supply have largely increased in number, and now that 
the large oil-helds of Borneo and Texas are in active 
operation, and commercial enterprise only needs the 
stimulus of demand to organise distributing stations, the 
question of the adoption of liquid fucl on a large scale 
appears to need for its solution only the close attention 
of engineers. The principal sources of supplv are the 
fields of Borneo, Burmah, the Caucasus, Texas, and Cali- 
fornia ; but there appcar to be indications that further 
supplies exist, and were the demand assured, would be 
explored and developed. 


iTS COMBUSTION IN BOILER FURNACES. 


The conditions that attend and the reactions that take 
place in burning liquid fuel in boiler furnaces present a 
problem which has apparently not received the attention 
which it deserves. Petroleum vapour depends entirely 
on temperature, and it is therefore almost impossible to 
collect samples when actually burning it in a furnace. It 
seems obvious that the first effect of the furnace heat on 
the petroleum spray is to liberate hydrocarbon vapours, 
and to ignite them on the outer surface of the jet. The 
ignition raises the temperature of the whole of the jet, and 
probably dissociates some at least of the hydrocarbon 
vapours into carbon monoxideandhydrogen. In what form 
the undissociated hydrocarbon vapours burn it is ditticult to 
conjecture, but the appearance of the flames suggests 
that acetylene is present. This might conceivably 
arise from the reaction CH, + CO = H,O + C,H,. 
As the temperature of the flame rises, the hydro- 
carbons are probably all dissociated, and burn as 
CO and Н to CO, and H,O without further change. 
When the conditions are satisfactory, the flames are 
opaque and dazzling white in colour forsa distance 
of some б in. from the nozzle of the burner, become 
semi-transparent, and almost violet in colour at 
the middle of their length, and shade into red at the end. 
In burning oil which ts mixed with water the combustion 
is incomplete, the violet colour never appears, and the 
end of the Haine is dark red and fringed with sinoke. In 
some cases, where water is present in comparatively 
small quantities, the end of the flame is white, and 
presents the appearance of acetylene, which may arise 
from want of sufticient heat in the flame to decompose 
the hydrocarbons. This has been observed when, 
although no smoke was formed and the air supply was 
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not more than 20 per cent. above what is chemically 
necessary for the fuel, the evaporative performance of 
the boiler was poor, which confirms the existence of a 
low furnace temperature. 


APPARATUS DESIGNED FOR UTILISING LIQUID FUEL. 


The “burners” which have been designed 
for admitting liquid fuel into boiler furnaces, 
numerous as they are, may be broadly divided 
into three distinct types. These are:— 


Ist. Mechanical sprav, in which the liquid fuel is forced 
under pressure through nozzles, made of such a form as 
to break it up into a fine spray and thus render it in- 
flammable. 

2nd. Spray burners, where the liquid fuel is held in 
suspension and driven into the furnace by means of a jet 
of steam and compressed air. 

зга. Vapour burners, in which the liquid fuel is vo- 
latilized and the vapour admitted to the furnace. 


ARRANGEMENT FOR SEPARATING WATER. 


In addition to the actual burning apparatus, no installa- 
tion can be considered complete without (а) some form 
of filter to cleanse the fuel oil of impurities, and (6) some 
arrangement for separating water. This last is by no 
means so simple as it would at first sight appear. The 
specific gravity of most fuel oils is about 0:92 to 0°96, so 
that separation by the action of gravity alone is an 
exceedingly lengthy process and practically never com- 
plete ; but as the coefficient of expansion of fuel oil is 
considerably higher than that of water, the action may be 
greatly hastened by heating the contents of the tank ; the 
combination of oiland water,however,iscuriously intimate, 
and a careful experiment showed that at a temperature of 
140° F. seven days elapsed before the water was completely 
separated. A large expenditure of heat is required if the 
contents of thc fuel tanks are to be maintained at 
such a temperature, and it is obvious that, unless the 
separating process is complete and the water is all 
drained out of the tank before any of the fuel is drawn otf 
for use in the burners, the lower lavers, which are the 
first to flow, are formed of a concentrated intermixture of 
oil and water. One way out of this difficulty consists oí 
a swing pipe supported at one end by a floating vessel. 
The orifice of the pipe is arranged at a suitable distance 
below the surface of the liquid fuel, and a coil of steam 
pipe is fitted so as to raise the temperature of the oil 
immediately surrounding the opening into the pipe ; the 
fuel passes through the swing pipe on its way to the 
burners, and is to a great extent freed of water at a com- 
paratively small heat expenditure. 


ACTUAL RESULTS OBTAINED. 


It is obviously impossible to draw any exact com- 
parisons between solid and liquid fuels without complete 
trials carried out in such a way as to show the actual 
boiler performance, and there are unfortunately no avail- 
able data which allow of this being done properly from 
a scientific point of view. Commercially, however, the 
results have some value, and to make the comparison as 
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useful as possible the corresponding consumption of coal 
as actually ascertained is given in four cases :— 


t 
| сб. | age 
| | = c LN | 
| See ЕЕЕ on са 
Name | Type Burning | СД 222 ا‎ 
of Ship. Installation. | F™e 752 T т 
L- 3 v Z p AE om 
| | = 2 E 2 7 | 
ZEN И Oz 5/1592 | 
| 
pou ы | | TER 
C. F. А Korting 1:408 | 1°93 17,500 | 2, зоо | 
Sithonia Howden 1°065 | 1749 — | 2.500 | 
| wie | (. r3? a! ! 
Murcx Rusden-Eeles +16 tons. 251908 | $302, — 
| ! 
Syriam do. r32 0° — 2,480 | Soo 
| \ 
1 The Author | | 
Khodouns Armstrong, T‘o8 | 167 12,700 | 960 
{Ау hitworth & Co. | | 


Differences in consumption in favour of liquid fuel as 
compared with coal :— 


C. F. Latesz say 27 per cent. 
Sithonia as 286 ,و‎ 
Murex vs TP 36 " 
Ahodounyg Hak Бе 335 4$, 


All the vessels have triple-expansion engines of normal 
proportions, except the Sithonia, in which quadruple- 
expansion machinery is fitted, апа from the coal con- 
sump'ion trial the amount of water required per i.h.p. 
must be considerably less than in the other vessels 
reterred to. 


RESULTS OF RECEIVER REHEATING 


Cylinders 7 n 


Power varied by shifting H.P. Eccentric, 


Boiler Pressure 200 Ibs (above atm.) Jacket Steam off. 


349 


SOME EXPERIMENTS ON STEAM- 
ENGINE ECONOMY. 
T 


E object of this paper, contributed to the 

Institute of Mechanical Engineers by 
Professor R. L. Weighton, was to record the 
results of two separate and distinct sets of 
experiments bearing upon the economical per- 
formance of the steam-engine. The first 
constitutes a series of experiments made with 
a view to determine the economical effect 
of reheating the steam passing through the 
receiver of a double-expansion or compound 
engine. The second forms a series of experi- 
ments made with a view to determine the 
influence upon economy of degree of vacuum 
in the condenser of a triple-expansion engine. 
Both sets of experiments were made upon 
the experimental engines in the Engineering 
Laboratory at the Durham College of Science, 
Newcastle-upon-Tyne, and form part of a 
systematic course of research work upon the 


steam-engine which is being carried out 
there. The results, in tabular form, are 
appended :— 

TRIALS. 


Cut off in L. P. Cylinder 7”. 


Condensing Water adjusted for an approximate Vacuum of 24'4. 


| VH. 


| 


No. of Trial .. .. ... .. ., Lk п. ш. IV. | V | vi. | | уш. IX. X. 
dius майда COMMO ОА uam a MR 
RE L. cles te == = eec „— Ж = 
Date of Trial. 1900 i May 4 Мау 4 April 27 Apor 27. M AY I1. | May r1. a May 18. | May 18.) Мау 25. | May 25. | 
Reheater Steam. off or on ott on on | ott on | oft on | ott on | 
shirt of H.P. Eccentric. . inches i | і | ni 4 | d 4 j 8 i | 
Pressure in Н.Р. Steam Chest | | | 
Ibs. above atm. I98'5 | 14 197 | 196 | 198 | 197 190) 108 198 198 
Pressure in Reheater Coils ,, is P о 193 o уу | o ' agg | О 195 о 195 
Pressure in Receiver " » е 50 S473 43 00478 s 31 | 36 | 107 21 го + 
Barometer .. inches of mercury 204 294 30 30 | 2R , 208 29°) 29'9 20°75 29°75 
| Vacuum.. 23'12 23 244 24°37 | 244 | 24°5 24°42 24°45 242 244 | 
Bean Pressure, reduced to ТІР. Cylinder | | 
| | lbs. per sq. inch SN'I 604 84, 55% 44 46 5 | 308 327 12°36 13°78 | 
Revolutions per minute "m m P 1334 130'1 130°2 134.4 TIN | 1370 н 133°9 137°5 130°4 1432 | 
Conciensation in Receiver „Ibs. per hour 95 49°5 inot taken not taken: 81778 | 4300 у 55°8 32°0 would would | 
Condensation in Coils of Rcheater .. " | | not draininot drain: 
s. per our о 110 о 106 о RS o 68 о 22 
Total Water used .. 15. per hour, W. 2198 2454 2050 2216 1725 | 1500 1270°6 13780 57) °5 686 | 
1 Steam shown by Indicator Cards at L.P. | 
cut off in percentage of total water 72 76'7 08 4 75 08*3 | 772 | бо 70 |o 604 71 | 
Indicated Horse Power js кв s 131 13873 11877 12672 9877 107*6 (3)7 75 |! 283 | 33°3 | 
Brake Horse Power in is { 120°3 12671 11276 11771 941 | gous 5 67:7 243 © 2732 | 
Mechanical Etticiency.. Ыз V» rs mu “gos "| "92% "053 | 925 ` ‘g11 “902 | "R54 | R20 | 
| Pounds Water , . регі. Н.Р. hour 17'54 177601 1772 17'5 | 175 | 17:02 18:23 | 1438 | 2106 20.59 | 
Pounds Water .. a « BAP... 101 | 19°40 18°2 | 18'02 | 1833 | [OD | 20 20'36 | 24°07 | 25°11 
i 


| | 


LENSER 


3- 


NOTES, — 1. 


Trials were made in fatrs—steam off and steam on Reheater—-the onc after the other with a sufficient interval. 


2. The Brake Sluices were adjusted for the tirst of each pair, and were not altered for the second trial of the pair. 


In plotting the results on Fig. 2, Plate 2, the Powers in Nos. І, and П, are brought up to the average vacuum of the others, viz., 2474 inches, 
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RESULTS OF VARIABLE VACUUM TRIALS. 


7"- 1 о5”-15}”. 


IN" 


Cylinders 


Jacket Steam off. 


Cut off in cach Cylinder 104”. 


Receivers drained continuously. 


Brake Sluices shut I inch. 


f 
No. of Trial Р T £s | 1. Il. III. IV. V. VI. | VII. | VIII. | ІХ | 
Pee me oe " Mech | Sere сау " » zd = 
| 
Date of Trial. 1902 .. | Mar. 14, | Feb. 28. | Feb. 28 | Feb. 28. | Маг. 7 Feb. 21. | Feb. 2r. | Feb. 21 Fcb. 21 
| Vacuum—inches of mercury . о 11°53 16°70 19°69 | 20°40 21°79 2407 28°72 28:18 
Condensing Water a 8 А g 
И B Feed WwW ater d ee ee oe m 70 `4 | `3 i `7 11'2 15'3 43°7 
Barometer.. 297 2915 | 2915 | 29°15 | 297 , 25 20°85 29°85 208% ; 
Pressure in H.P. Steam Chest (above atm.) 147 140 147 148 147 151 150 148. |! %9 
Revolutions per minute. (R) 25 Я 109 IIN'Ó 1226 | 124°5 | I24'3 1254 1266 127 127 
Indicated Horse Power " 517 702 7679 | 787 , 785 81 85 82:2 834 
Brake Horse Power .. ee ks 483 €o'3 649 674 660  , боз 706 7171. 7V'5 
| Mechanical Efficiency .. г "КМ2 "S50 зң "R56 "R52 "853 "850 "805 | '857 
| Total Water used per hour in "pounds. (W) 1048 114175 11805 . 1210 1218 1217 1235 1240 1247 
Hotwell Temperature °ЁАһг. (fy). | 212 143 177 164°5 16473 157 1428 1292 | 88:8 
Mean Pressure reduced to Low -pressure | | 
Cylinder (М) . 29°75 35°06 3713 37431 | 3733 ^ 322 3885 3832 | 3885 
I.H.P. at 120 Revolutions. (1) 60°3 7! 75°2 | 788 7577 |. AE 78 7 77:6 7588 ! 
B.H.P. at 120 Revolutions. (E) 5372 61 6535 | 65 | 046 661 07 672 676 | 
Water рег RUE at 120 Revolutions. | 
120 W 
(К) = р А ә is m 1154 1155 1164 1166 1175 | 1164 1170 1177 1178 |! 
Heat Units per Hour at 120 Revolutions.® | 
W Wi Tit) | | 
| (Wu) Ti Ds аб 954 973 996 ICOR | 1016 1015 | 1033 | 1053 | 1092 


* T, - Total heat —above zero Fahr.—per Ib. of steam of boiler pressure. (Ми) = Heat units reduced to Ibs. of water for comparison. 


RUSSIAN RAILWAY ENTERPRISE 
IN CENTRAL ASIA. 
T” 


E Monthly Review for August contains an 

able article from the pen of Mr. R. E. C. 
Long, on the new railway which the Russian 
Government have decided to construct between 
Orenburg, an important town in South-East 
Russia, and Tashkend, the centre of the most 
fertile district of Central Asia, situate about 300 
miles from the Afghan frontier. The writer 
points out that the importance of this new 
project has been somewhat overlooked in 
England, and describes its political significance 
as of far greater moment to British interests 
than the recently completed trunk line which 
has linked Port Arthur with the capital of the 
Empire. 

The new railway follows the natural and historic path 
of advance in Central Asia, keeping closely almost for its 
whole length to the still-existing track which before 
the opening of the Transcaspian line was the main artery 
of trade. The only considerable engineering dithculty 
met with is the bridging of the Ural River at the 
beginning of the line. From Orenburg the line runs east 
to Orsk, and there turns to the south, running between 
two outlying spurs of the Urals, through the Kirghiz 
country to Irghiz. At Irghiz is crossed a branch of the 
Turgai River, and thence the railway runs along the road 
to Kazalinsk on the Sir Daria, actually touching the north- 
east Coast of the Sea of Aral. At Perovsk the line diverges 
eastward trom the road, touching it again by a southward 
bend at Fort Julek, after which it runs straight to the town 


of Turkestan. No part of the country traversed, 
except the last part, is very fertile. But the railway will 
not only bring supplies both to and from the districts 
through which it lies, but it will also tap the whole fertile 
valley of the Oxus; goods sent from the Oxus valley 
being put upon the railway where the line touches the 
north-eastern coast of the Sea of Aral. The railway will, 
therefore, facilitate communication with Khiva and the 
Oxus valley, as well as with the Sir Daria valley and 
Ferghana. 


It appears that there was an alternative route 
proposed for the new railway through Central 
Asia, which wasonly finally abandoned in 19oo. 
It was to have started from Saratov, on the 
Volga, running in a direct line across the 
Caspian depression and the Ust-Yurt plateau to 
Kungrad and Khiva, and thence as far as 
Chardjui. Though this latter project would 
undoubtedly have solved the problem of inter- 
communication as well as the present line, 
there were many advantages peculiar to the 
Tashkend route which could not be neglected. 
It will be safe from the attacks of the semi-sub- 
dued tribesmen, and presents none of those 
difficulties in regard to water-supply and pro- 
tection from sand which would have been met 
with in the desert south-east of Saratov. 

But perhaps the greatest advantage of the new line lies 
in the tact that it will provide, although not by а very 
direct route, intercommunication between Central Asia 
and Siberia. At the present time it 
practically impossible to transport the surplus Siberian 


is 


e 
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products—grain, dairy produce, and timber—into Central 
Asia. Siberian products must first be sent several 
thousand miles by railway to Samara, after which follow 
a second journey of a thousand miles down the Volga, a 
sea voyage across the Caspian Sea, and a fourth journey 
of a thousand miles along the Transcaspian railway. 


It is expected that the new line will especially 
stimulate the cotton-growing industry in Central 
Asia, which has hitherto failed to find room 
for expansion owing to the difficulties of trans- 
port just referred to. In this lies the chief 
commercial hope of Russia's new undertaking. 


The culture of cotton in Central Asia within recent 
vears, and particularly since the introduction of the 
American plant, has attained enormous dimensions. 
During the last sixteen years the area devoted to cotton 
has increased from 1,200 to 375,000 acres, and in 1900 
Russia received from her own possessions 7,500,000 bales, 
or nearly half the amount required for the home manu- 
factures. Cotton, moreover, is one of the few 
manufactures in which Russia is likely to compete with 
Western Europe in foreign markets, and an increase in 
the quantity of cheap material available would probably 
result in such a development of the manufactures as would 
drive all competition out of China and Persia. 


Mr. Long regards the new railway as likely to 
be procreative of many important develop- 
ments, among which the first would probably 
be branch lines into Eastern Turkestan and 
Western China. 


The English commercial interest in the railway, how- 
ever, will only begin when the inevitable connection 
with Indian railways is accomplished. It is hardly to be 
expected that the Indian authorities will continue for 
ever to suffer from the blind panic which prevents them 
welcoming a measure approved of by nearly every 
authority who has not been blinded bv Russophobist 
dread. The Channel Tuanel (in essence a very similar 
project ) was killed by insular panic; but it is 
safe to sav that had any other nation been concerned, 
Englishmen would have been the first to turn into ridicule 
such a dog-in-the-manger policy. . It is obvious, 
also, that if the Russians are intent upon attacking us in 
India, their plans must be on such a vast scale that the 
contemporaneous laving of a militarv railway will be but 
a detail. 


After discussing the strategical value to the 
Russians of a possible through communication 
between Moscow and our Indian Empire as a 
means of invasion, the writer concludes :— 


Friendship with Russia can be established and con- 
hrmed only on the basis of an adjustment of the mutual 
relations of the two Powers, without regard to the shifting 
play of hatred and amity which goes on all over the rest 
of Europe. The creation of the railway from Central 
Russia to the Afghan and Indian frontiers is a factor in 
these mutual relations which needs adjustment, and 
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whether it means bad relations springing from appre- 
hension, or good relations based upon an understanding, 
depends upon ourselves alone. 


THE PANAMA CANAL. 


ITS COMMERCIAL VALUE TO THE UNITED STATES. 


М* BENJAMIN TAYLOR contributes to 

the Monthly Review an article on the 
Panama Canal, entitled “The Wedding of the 
Oceans.” He emphasises the fact that the Suez 
Canal offers no basis of comparison to those 
who would accurately forecast the future of the 
new canal. 

The canal will doubtless be of more strategical value to 
the United States than of commercial value to any of the 
nations ; but it will also be of more commercial value to 
the United States than to any other nation. Whether it 
will be of any great commercial value to Great Britain, 
or whether we shall derive any benefit at all from it 
except in the general enlargement of the world’s com- 
merce may be open to doubt. In its commercial aspects 
a canal across Central America, at any point, is strongly 
differentiated from the one across Suez. The Suez 
waterway connects two vast and thickly populated land 
areas ; the Panama Canal will connect two wide oceans. 
East of Suez are the teeming millions of Asia, waiting 
with their produce for the markets: of Europe ; west of 
Suez are the workshops of the world. East of Panama 
is the broad Atlantic, separating the canal from the 
workshops and markets of Europe ; west of it are 6,000 
miles of ocean, sprinkled with a few unconsidered insular 
trifles. Those who attempt to deduce from the expe- 
rience of Sucz a forecast of the future of Panama cannot 
fail to get far astray. There is no basis for comparison, 
even With a canal through Nicaragua, which would have 
passed through a region capable of development and of 
furnishing some local trattic. 


WHERE THE UNITED STATES WILL SERVE. 


He thus summarises its value to the United 
States :— ; if 


But in the case of the American canal, if, instead of 
looking east and west, we look north апа south, a 
different prospect presents itself. The waterway will 
connect the busy workshops of the Eastern States of 
North America with the hobbledehoyish, but potentially 
industrious, Republics of the western side of South 
America. It willalso connect the Pacific States of North 
America with the Eastern Republics of South America, 
though it is doubtful if much interchange of trattic will 
result. California and Argentina are competing wheat 
and meat producers, and neither. country has much else 
that the other wants. The main point is that the 
commercial wants of the western side of South America 
are at present almost exclusively supplied from Europe ; 
in future they will probably be supplied from the United 
States, when the canal brings them a few thousand miles 
nearer together. Again, it is expected, and with some 
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show of reason, that when the canal is completed every 
pound of cotton required by the growing industries of 
Japan will be supplied from the Southern States of the 
American Union. And there can be little doubt that the 
coal of West Virginia and the iron of the Southern States 
will have opened up to them wide markcts from which 
they are at present shut out. 


ITS BENEFIT TO BRITISH TRADE. 
This, says Mr. Taylor, is problematic :— 


The extent, as we say, to which British trade will 
benefit by the canal is very problematic. For Europe 
generally the gain will be a nearer route to the Pacific 
shores of North and South America, to the South Sea 
Islands, and to New Zealand. To Canada the canal will 
ultimately be of first-rate importance when she is more 
industrially developed. At present, however, her exports 
are mainly agricultural, and find their market almost 
entirely in the United Kingdom or the United States. 

The reduction in distances is all in favour of the 
United States ; but the change in many instances pro- 
duces a complete reversal of the advantage which British 
trade at present enjoys. By the Suez Canal England is 
closer than the United States to Australia, China, and 
Japan by about 2,700 miles. When the American canal 
is built, the cities of the Atlantic seaboard of North America 
will be only 1,000 miles farther than this country from 
Hong-Kong and Central China; and they will be 
upwards of 1,200 miles nearer the northern ports 
of China, Korea, and Japan, 2,700 miles nearer to the 
western ports of South America, 1,300 miles nearer to 
Melbourne, and more than 3,000 miles nearer to New 
Zealand. The Atlantic termini of the Nicaragua and 
Panama Canals are about 300 miles apart, but are about 
the same distance from New York. For certain ports 
each route is shorter than the other, but for the trattic 
as a whole the difference in sailing distances is 
unimportant. i 

Although it is not too much to predict that the whole 
world will beneht by the opening of the canal, the 
present writer adheres to the opinion he has before 
expressed, that the commercial value of such a waterway 
has been exaggerated. 


THE NAVY AND THE ENGINEER. 


Tq HE condition of the engineering branch of 

the Naval service is the subject of a 
further article in the Monthly Review for August. 
Mr. Carlyon Bellairs, whose defence of the 
Admiralty's position appeared 
number of that journal, has again taken up the 
cudgels in reply to Mr. D. B. Morison's 
vigorous answer to Mr. Arnold Forster's state- 
ments in the House of Commons during the 
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debate on the Naval Estimates. This second 
article, however, is a long way behind the one 
that appeared in June, and may be said to be 
somewhat weak and inconclusive. 

The following excerpts will give our readers 
an idea of the strain in which the article is 
written :— 


It is regrettable to find, in the threatening language used 
by the civil engineering associations, indications that , 
what is sought is the power of enforcing advice, to be 
exercised by men partially acquainted with the internal 
economy of a navy, and who have no idea of the relations 
of their special sphere to the whole. | 

It is evident that engineers think too much on the 
surface, or they would not argue that a mistake here and 
there is a sufficient cause for revolutionising the system 
under which the Navy has always been governed. The 
bias of the mechanical mind is that, dealing with easily 
ascertainable causes and effects, formula and routine 
methods, it believes that all difficulties are capable of 
solution with mechanical precision. Then, when argu- 
ment fails, discredit is thrown on the Admiralty, and Lord 
Selborne is represented as a puppet. 

The engineer is received into the wardroom on his 
own merits. If here and there, as 15 the case with military 
officers, the social status is beneath that of other officers, 
and it is necessary to make it equal, the nomination 
system must be introduced, as in the executive and 
accountant branches. There will be no lack of desirable 
candidates if a better balance between the lower and 
higher grades is effected by the reduction of the number 
ot entries and the substitution for watch-keeping duties 
of the artifcer-engineers. 

The note at the end of the article is probably 
the most interesting. It runs as follows :— 


A strong contention has been put forward that the 
number of engineer officers on board British ships is 
dangerously insufficient. It is, unfortunately, impossible 
to give comparative figures of artificers, but the following 
figures їп parentheses give the number of engineer 
officers in typical ships in the principal navies: British 
battleships, Renown (7), Ramillies (8), Canopus (7, exclu- 
sive of an inspector of machinery for service with the 
fleet), Cæsar (6); French battleships, Saint-Louis, Charle- 
magne, Gaulois, Bouvet, and Zaureguiberry (4 engineer 
otficers each), The German Wiffelsbach (5) ; the Russian 
Poltava (7); and the American Wisconsin (5). Turning 
to typical first-class cruisers, the numbers are: British, 
Kent (7); French, Gueyvdon (4); German, Furst Bismarck, 
(4) ; Russian, Bayan (0) ; and American, Brooklyn (5). I 
think that these figures must give pause to the civil en- 
gineering agitators who so often expose themselves to 
such complete refutation as to induce the belief that they 
are the bad workmen of their profession, for they start 
cutting without feeling the edge of their tools. 
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IRON METALLURGY AT THE DÜSSELDORF 

| EXHIBITION. 
HE Düsseldorf Exhibition is so much 
the more interesting and remarkable as 
it represents the industry of only two 
German provinces, the Rhine and Westphalia, 
with neighbouring districts; but at the same 
time it must be borne in mind that these two 
provinces contribute a very important contin- 
gent to the German production of pig iron and 
finished iron and steel. As German ironmasters 
did not obtain sufficient space at the Paris 
Exhibition of 1900 to make a display worthy of 
their industry, they preferred to reserve their 
forces for that now being held at Diisseldorf; 
and they have succeeded beyond all possible 
expectation. These remarks are made by M. 
Alexandre Gouvy, formerly manager of the 
- Alais Ironworks, and subsequently of some steel- 
works in Russia, who has made a profound study 
of the metallurgical exhibits. He has recorded 
the results of his observations in an exhaustive 
communication to the Société des Ingénieurs 
Civils de France, and has made an abstract of 
the same for the Association des Ingénieurs de 
Liége, from which a few salient points are here 
noted. 
KRUPP PAVILION. 

The first steam engine erected at the Krupp 
Works finds a place by the side of the most 
powerful modern engines, an armour-plate 
weighing тоб tons, a hollow lay shaft, 45 metres 
(1473 ft.) long, weighing 52 tons, and the most 
varied steel castings, including some of extra 
hard quality. A railway waggon made of pressed 
steel has a carrying capacity of 40 tons fora 
dead weight of only 13:6 tons ; and the roll-train 


that turned out the 106-ton armour plate has 
rolls 4 metres (13 ft.) long. 


HOERDE PAVILION. 

The chief exhibits of this company are spare 
shafts for the 5oo-horse Oechelháuser and 
1,000-horse Otto-Deutz gas engines for the 
electric generating station at the works ; a plate 
weighing 9:8 tons and another weighing 8'15 
tons; a rail, 76 metres (250ft.) long, weighing 
3116 tons, that forms a hand-rail in the middle 
of the pavilion; steel castings, with very hard 
surface made by the Hunt process with rotary 
moulds, and pressed plates for the frames of 
waggons and locomotives. 


THE BOCHUMER-VEREIN 


shows crucible cast-steel bells ; ап enormous 
cast-steel stern post for a twin-screw steamer, 
15 metres (49 ft.) high and weighing 87 tons ; a 
converter ring weighing 18 tons; a partially 
finished cast-steel cylinder for a 5,000-ton 
hydraulic press, absolutely free from blow-holes 
although weighing 34 tons ; cast-steellocomotive 
wheels, and the crank-shaft of a 1,500-horse gas 
engine. 
THE EHRHARDT PAVILION 

is chiefly distinguished for the large cylinders 
rolled without weld at Reisholz by a special 
method, which Herr Ehrhardt has only brought 
to perfection after long and costly trials. The 
parts are shown in the various phases of manu- 
facture, from the ingot pierced and drawn out 
under the hydraulic press to the finished 
cylinders rolled ina special train, with the upper 
roll oscillating and adjustable during the 
operation. In this manner cylindrical bodies 


354 


are formed 3'5 metres (111 ft.) long, and having 
a diameter of more than 2 metres (6 ft. 63 in.). 


THE GUTEHOFFNUNGSHUTTE, OBERHAUSEN, 


exhibits a 1,000-horse four-cylinder Otto gas- 
motor, driving, by a prolongation of the fly- 
wheel shaft, two air cylinders fitted with 
Corliss inlet valves and Stumpíf delivery valves, 
these blowing cylinders having been installed 
by the engineers of the Oberhausen Works, 
where a great many Otto engines have for a 
long time been working with blast-furnace gas. 


THE MACHINE HALL 


contains a most interesting collection of iron- 
works appliances, especially motors for working 
with blast-furnace gas, although at the exhibi- 
tion this is replaced by producer gas, the types 
represented being— 

I. The 700-horse two-period Oechelhiiuser 
motor, driving a blowing cylinder that draws in 
500 cubic metres (17,658 cubic feet) of air at 100 
revolutions per minute, and delivers it at a 
pressure of 0:54 kilogrammes per square centi- 
metre (7$ lbs. per square inch). This motor iS 
distinguished by having two pistons arranged 
backto back in one and the same cylinder, with- 
out special parts for admission or delivery, the 
pistons themselves uncovering the orifices ; but, 
on the other hand, the mixture of air and gas is 
effected by a special compressor, the contrarv 
motion of the pistons requiring a fly-wheel shaft 
with three cranks. 

2. The 500-horse two-period Korting motor, 
which also works a blowing cylinder for 500 
cubic metres (17,658 cubic feet) of air at 100 
revolutions per minute, delivering it at a pres- 
sure of o'4 kilogramme per square centimetre 
(5) Ibs. per square inch), this cylinder being fitted 
with Corliss inlet and Stumpf delivery valves. 

3. А second Korting motor of 700 h.p., driv- 
ing a three-high roll-train for medium size rails, 
this being the first rolling-mill that has been 
made to work by a gas engine. The Korting 
motor is that which of all gas engines most 
nearly resembles the steam engine in general 
appearance, the gas апа 
(arranged laterally) having the appearance of 
the cylindrical slide-valves of an ordinary engine. 
There are only valves for the admission, the 
exhaust being effected by orifices uncovered by 
the piston. This double acting piston, working 
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in a single cylinder closed at both ends, would 
cause difficulty with unpurified gas. This 
however, is obviated by its purification. 

4. Louis Soest and Co. show a 300-horse 
four-period motor, which has been designed to 
turn to account the experience gained with 
other motors. While all the parts are easily 
replaced, wear is reduced to a minimum and all 
the working parts are kept cool. 


COLLECTIVE MINE EXHIBITION. 


Here may be found self-charging boilers, a 
Weiss central condensation arrangement, a 
Tigler briquette press at work, and also various 
fans and pumps. The large Haniel and Lueg 
underground pumping engine is designed to 
raise 25 cubic metres (5,500 gallons) per minute 
to the height of 500 metres (1,640 ft.). 
Opposite the large Humboldt-Kalk headgear 15 
an original winding engine, with vertical com- 
pound cylinders, the pistons of which work, by 
rods and triangular levers, two conical half- 
drums ; and near it is a compact electrical wind- 
ing engine, capable of raising a useful load of 
4'2 tons at a speed of 20 metres (655 ft.) per 
second. 


WIRELESS TELEGRAPHY. 


THe problem to be solved is thus stated by 
M. Victor Thiran : To send through space, 
by means of a small transmitter, signals that 
can be received at the greatest possible distance 
by suitable apparatus, without the sending and 
receiving stations being connected in any . 
manner ; and he divides the attempts made to 
solve this problem into four categories, inrelation 
to the experiments which have been made with 
sonorous, luminous, electro-magnetic or electric 
waves, passing rapidly over the first three, but 
dealing at greater length with the solution by 
electric waves, which alone appear calculated : 
to afford a complete solution of the problem. 
After recounting to the Society of Hainaut 
Engineers the experiments of Hertz, Popott, and 
Marconi, the author described those with very 
compact appliances by M. Ducretet, of Paris, 
whose signals, sent from the Eiffel Tower to the 
Panthéon, a distance of 4 kilometres (24 miles), 
were received with perfect distinctness. In 
Belgium conclusive experiments were made 
between La Panne and the mail steamer Princess 
Clénenline, for a distance of 80 kilometres 
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(50 miles); and messages sent from Brussels were 
received accurately at Malines,or Mechlin, while 
those in the reverse direction were indistinct, 
owing, it is supposed, to the masses of metal at the 
receiving station, the Colonne du Congres, as 
indeed was also the case with the return 
messages sent from the Panthéon to the Eiffel 
Tower. 

Notwithstanding the important results ob- 
tained, several gaps still remain to be filled. 
The transmitting instrument sent signals in all 
directions, each one of which could receive 
them ; and in the event of there being several 
stations along a given radius, all the signals 
mingled and became confused. Moreover, it is 
evident that, for extending the distances to be 
traversed, the length of the antenn:e cannot be 
increased indefinitely, any more than can the 
power of the coils employed. Accordingly, a 
legion of inventors endeavoured to realise these 
various improvements, and proposed a great 
many methods; but those that have been 
subjected to practical trials are for the most 
part founded on the principle of “‘syntonisa- 
tion," f.e. imitating the acoustic phenomenon 
of resonance. 

Marconi has succeeded in greatly reducing 
the height of the antenn:e necessary, and has 
transmitted signals to a distance of 50 kilometres 
(31 miles), with antenn:e consisting of hollow 
cylinders, only 125 metres (4 ft) high and 4o 
centimetres(151 in.) in diameter. His experi- 
ments also tend to prove that he is very near 
solving the problem of syntonisation. By 
electrically “tuning” his transmitting and 
receiving instruments so that the latter can only 
be influenced for waves of determined length, 
and solely by them, he has succeeded in operat- 
ing ten transmitters connected with oneand the 
same antenna, each sending its message to one 
only of ten receptors placed side by side, and 
also utilising a single receiving antenna. 

According to Guarini and Poincarré, this 
system is incomplete, because Thomson’s 
formula, on which it is founded, applies only 
to the principal oscillation, taking no account 
of secondary oscillations, the eftects of which 
. may be felt to a distance of 20 kilomettes (12} 
miles). With this system multiple and simul- 
taneous telegraphy would be impossible in both 
directions, because the receiving instruments 
must be at least 20 kilometres (125 miles) apart, 
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in order not to be influenced by the correspond- 
ing transmitter. 

Guarini endeavours to ensure the secrecy of 
a message in a manner different from that of 
Thomson. The electric waves emitted by the 
antenna of the transmitting station radiate 
normally to its surface and in all directions. 
By means of a longitudinal slit in the metal 
sheath of a carefully insulated wire, Guarini 
restricts the electric radiations to a narrow 
pencil, or series, which he transmits to the 
receiving antennis, so arranged as to receive 
none but the radiations emitted by the trans- 
mitting station ; but it is evident that all the 
stations comprised in the direction of the 
pencil, or series, can receive the messages 
intended for another station. 

The Slaby-Arco system, which enjoys a certain 
amount of favour in several countries, differs 
from that of Marconi in the connections of the 
antennae. In the latter system there is an open 
circuit between the top of an antenna and the 
earth, while in the Slaby-Arco system the circuit 
is closed by the earth, since the summits of the 
transmitting and receiving antennz are in com- 
munication with the soil ; and in addition the 
Slaby antenna is constituted by a mass of metal 
wires. 

In fine, the progress made since the first 
practical attempts at wireless telegraphy in 1897 
has been enormous ; and the author concludes 
that electric waves will before long form an 
invisible network of vibrations round the world. 


GOLD IN THE SALONIKI REGION. 


OF all the regions in European Turkey, 
certainly that of Saloniki most interests 
the geologist, while recalling the grand phe- 
nomena of past ages. The glacial period 
here exerted intense influence ; and there are 
few hills or mountains that do not bear in- 
effaceable evidence of the passage of the 
“ grands laboureurs,” while the insignificance of 
the erosive phenomena has preserved this 
evidence almost intact from the most remote 
period to the present day. No vegetation inter- 
feres with geological research, and no violent 
erosion suggests a wavering of the judgment, 
while the glacial deposits have scarcely suffered 
the ravages of time. The few streams which 
How through them have simply worn a shallow 
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bed, the banks of which, generally vertical, 
permit of easily studying the nature and inti- 
mate constitution of the deposits. 

Thus opens a communication to the Société 
de PIndustrie Mincrale on the glacial forma- 
tions and auriferous deposits of the Saloniki 
region, by M. François Blanc, who observes that 
it will be readily understood how interesting is 
a geological study under such conditions, very 
rare in Europe, where erosion daily pursues its 
work of destruction. In the Saloniki region the 
erosive phenomena characterising epochs later 
than, or contemporary with, the glacial period 
have suddenly ceased; and since the most 
remote times the streams have but little worn 
away their banks. The region under notice 
may be regarded as a vast circle of about 
100 kilometres (62 miles) diameter, bounded by 
high mountains, but open to the sea on two 
sides—to the south-west on the Gulf of Saloniki, 
and to the south-east on that of Orfanio. 


GEOLOGICAL DESCRIPTION. 

The primitive rocks (gneiss, schist, and mica- 
schist) predominate, constituting all the moun- 
tain masses. At no point have there been 
found to exist sedimentary deposits anterior to 
the tertiary epoch, except, perhaps, at Maku- 
kovo, where carbonaceous shales and sand- 
stones may be perceived at places in the beds 
of the streams, overlain by deposits of glacial 
origin. The chief eruptive rocks are the 
peridotites, which make their appearance at 
several points, especially along a well-deter- 
mined line; and a considerable trachytic peak 
has been noticed at Dohantza. 

It is very remarkable that limestone has not 
been found in the Karadagh mass ; and to this 
exceptional fact is due the possibility of recon- 
stituting the successive periods of the glacial 
invasion which at a given moment covered the 
region. Another no less remarkable fact is 
that all the alluvia, or deposits of whatever 
nature, issuing from the Karadagh are auriferous, 
whence it happens that, whenever alluvia or 
deposits free from calcareous elements occur in 
the Saloniki region, there is a certainty of their 
being auriferous. 
another, and have permitted of synthetically 
studying the geology of a whole region, if this 
expression be permissible ; and, indeed, they 
permit at points even far distant of charac- 
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terising the origin of alluvia and of tracing 
them to their source. Such a study is possible 
under these circumstances, and will permit of 
reconstituting, from their track or the débris 
evidencing their passage, the ravages of the 
“ great ploughmen.” ' 


THE GLACIAL DEPOSITS. 


It may be said generally that in the circus 
comprised within the Rivers Vardar and Karasou, 
the Gulf of Saloniki and the Kortiatch chain, 
deposits of glacial origin cover all the points 
where primitive rocks do not crop out; and 
these deposits chiefly occur in the western 
portion of the circus, the middle being almost 
entirely free from them. Inthe Klkch region 
their intensity is such as to escape all analysis, 
only permitting the casual observer to form 
uncertain hypotheses as to their origin; and 
to find them with their true characteristics 
they must be studied in the immediate neigh- 
bourhood of Saloniki. A study of the different 
glacial deposits in this neighbourhood has led 
the author to assign them a common origin, and 
has demonstrated the existence, at the glacial 
epoch, of an immense glacier which came into 
contact with the Kortiatch chain and passed it 
at all the indentations, thus sending numerous 
ramifications into the present plain of Saloniki. 


AURIFEROUS DEPOSITS. 


It may be said that, asa rule, in the whole 
perimeter comprised betweenthe Rivers Vardar, 
Karasou, and its tributary, the Boutkova, and 
the Langaza depression, there is not a stream 
that does not carry down gold-bearing sand. 
In these regions gold occurs in the form of dust 
and also of nuggetg; but the latter are only 
found at certain points, while their weight has 
never been known to exceed 20 grammes 
(3 oz.) As to the dust, which constitutes the 
greater portion of the gold collected by the 
inhabitants, it is very fine, readily floating in the 
cradles, and thus rendering even an approxi- 
mate estimation of the richness of the sand 
especially difficult. 

Nor does washing with the sluice afford any 
better indication. 
of magnetite in the sand, the spaces at the 
bottom of the sluice, where the gold should 
accumulate, are soon filled up ; and, when this 
takes place, the tenuity of the gold does not 
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permit it to lodge there free from the action of 
the current. It thus happens that a sample 
weighing a ton shows scarcely any more gold 
than does one of 2 cwt. ; and this circumstance 
explains the faet that the gold wealth of many 
rivers is approximately the same over the whole 
length of their courses. 

There is also little certainty as to the gold 
content in the alluvium constituting the high 
terraces. Someanalyses have shown 5 grammes 
(¢ oz.) to the ton ; but it is more probable that 
the real content does not attain half that figure. 
Considering the enormous extent of the 
alluvia, their slight cohesion, and their 
uniformity as regards richness, such a content 
may permit of remunerative working ; but the 
treatment must be appropriate to the physical 
state of the gold. Methodical prospecting may 
also afford the chance of finding rich places in 
the region of the Karadagh, nuggets of 20 
grammes ($ oz.) having been found at various 
points. To be of any use, explorations should 
be carried to a certain depth, because the 
presence of old workings leaves little chance of 
finding virgin alluvia at all rich near the 
surface. On the whole, concludes M. Blanc, 
the whole region of the Karadagh affords a 
vast field of exploration to future prospectors. 


NEW EJECTO-CONDENSER. 


I ыо by Alexander Morton, of 

Glasgow, in 1867, nine years after the Giffard 
injector, of which they are a generalisation, the 
ejecto-condensers were perfected and brought 
out chiefly by the Brothers Korting. 
appliances the motive fluid, steam, arrives by 
an annular pipe surrounding the induced jet of 
water ; and Professor Boulvin describes them as 
Giffard injectors taking their motive steam from 
the cylinder and delivering at atmospheric 
pressure. 

As explained to the Société de L’Industrie 
Minérale by Professor Rateau, his ejecto-con- 
denser consists, like the others, of three distinct 
parts, viz., (1) the convergent nozzles, by which 
arrive the two fluid currents, one of them, 
annular, surrounding the other ; (2) the mixer, 
in which the steam, outside the water, becomes 
condensed on contact with the water, with a 
considerable change in the mean specific weight 
of the fluids ; and (3) the divergent diffuser, in 
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which the speed of the whole current issuing 
from the mixer is reduced and partially trans- 
formed into useful pressure, the diffuser being 
connected with the mixer by a throttled section 
called, by the inventor, the neck. 


CHARACTERISTICS OF THE NEW FORM. 


The new ejecto-condenser is characterised 
by (1) its injection pipe, which gives the jet a 
special form, ensuring rapid condensation of thc 
steam ; (2) a regulating of the water volume ; 
and (3) a special arrangement of retaining valve. 
The injection pipe, a cross section of which has 
the appearance of a star with several rays, 
delivers a jet of water divided into thin sheets, 
the perimeter of which is about three times 
that of the full circular jet corresponding with 
the same volume. The special regulating ar- 
rangement permits of varying the water volume 
in accordance with the power of the engine, 
whereas in all previous injecto-condensers the 
expenditure of water is constant whatever be 
the quantity of steam. The retaining valve, 
which is hollow and bi-conical, prevents the 
water from entering the cylinder during 
stoppages. 


THE THEORY OF EJECTO-CONDENSERS 


is founded on the theorem of conservation 
of the quantities of motion during the shock of 
the two fluid currents in the mixer ; and then, 
for estimating the pressure which the vis viva 
can overcome in the divergent diffuser, account 
must be taken, on the one hand, of loss by fric- 
tion and eddying in this portion of the appli- 
ance, and on the other hand of the effects pro: 
duced by the induced air and the steam, the 
condensation of which may not be complete 
when the fluid current leaves the mixer to 
enter the diffuser. 


INFLUENCE OF AIR AND NON-CONDENSED STEAM. 


The air which penetrates into ejecto-con- 
densers greatly interferes with their working, 
as it occasions a reduction in the height of pres- 
sure that they can afford, and also a diminution 
in the vacuum, which would otherwise be 
perfect. This air proceeds partly from the con- 
densation water, which dissolves about 17 per 
cent. of its volume at ordinary temperatures, but 
also, and especially, from the exhaust steam, 
because it is contained in the water for feeding 
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the boilers ; and air also enters by the stuffing- 
boxes and slide-valves, and at the pipe joints, 
so that at least 4 per cent. must be allowed for 
it altogether. To the disadvantageous action 
of the air is also added that of the uncondensed 
steam; and there is reason to suppose that the 
steam is not entirely condensed when the fluid 
current traverses the neck of the appliance. 
The proportion of uncondensed steam is evi- 
dently so much greater as there is more air to 
interfere with the condensation, and less differ- 
ence between the temperature of the steam and 
that of the water on leaving the mixer. 


GENERAL LAW. 


An experimental determination of this differ- 
ence leads to results which permit the author to 
formulate the following simple and remarkable 
law: For an appliance working under deter- 
mined conditions of water pressure above and 
below (up-stream and down-stream), the difter- 
ence in temperature between the steam and the 
water is practically constant, whatever be the 
volume of steam expended. 


COMPARISON BETWEEN THE RATEAU AND OTHER 
EJECTO-CONDENSERS. 


A comparison of the curve representing the 
vacuum obtained by the new ejecto-condenser 
with that by the condenser of a Corliss engine 
at the Creusot Works shows that the former 
appliance affords practically the same degree of 
vacuum, but that beyond зо deg. Cent. (86 deg. 
Fahr., and as the temperature increases, it 
becomes more and more inferior. At ordinary 
temperatures of working, however—i.c., between 
30 deg. and 35 deg. Cent. (mean 9o deg. Fahr.), 
—the difference is slight, being only about 27 
millimetres (1% in. of mercury). For an equal 
expenditure ot condensation water, therefore, 
ejecto-condensers afford, under normal condi- 
tions, a vacuum practically equal, or at any rate 
but little inferior, to that obtained with good 
ordinary condensers. 


APPLICATIONS AND ADVANTAGES OF 
EJECTO-CONDENSER. 


THE 


Although eiecto-condensers may be placed in 
any position, {һе vertical arrangement is best, 
because it favours the action of gravity. 
They may be applied to any type of engine, 
especially those running at a high speed. Their 
chief advantages are simplicity, slight first cost, 
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small space occupied, and especially the absence 
of delicate parts, so that they cannot get out 
of order, while they require по attention. 
Perfect regularity of working may be secured 
by avoiding the entrance of air-and by forcing 
water into the appliance if it be not under 
pressure, or by hanging the ejecto a few 
metres above an evacuation basin, filled 
with water by natural flow or by a centrifugal 
pump. 

Owing to their simplicity, ejecto-condensers 
may easily be fitted to small steam engines, even 
those of 10 to 15 h.p. ; and at the same time 
there is no difficulty in extending their use to 
large engines, because they are capable of dealing 
with as much as 20 tons of steam per hour. They 
are therefore, equally with injection or surface 
condensers, suitable for the central condensation 
plants of works and mines ; aud a single ejecto- 
condenser will in most cases suffice to deal with 
the steam of an ordinary pit. 

Winding engines and those driving roll-trains 
stop every minute or every two minutes, when 
steam admission and exhaust cease ; and, when 
the engines are started again, they discharge a 
large quantity of steam. Such variations in the 
exhaust are met perfectly well by ejecto-con- 
densers with water under pressure or a suction 
pipe ; but there must be a constant volume of 
water, corresponding with that of steam at the 
maximum, and therefore far greater than that 
merely necessary for the mean. 

It is true that this difficulty may be overcome 
by adopting M. Rateau's method of automati- 
cally regulating the water injection and shutting 
but the 
volume cannot well be reduced by more than 
half, so that it is preferable to employ his steam 
accumulator, which, interposed between engine 
and condenser, transforms the intermittent flow 
of steam into a continuous flow, and thus 
permits of determining the volume of condensa- 
tion water. This simple appliance consists of a 
cylindrical plate-iron receiver, їп which are 
piled shallow cast-iron basins, for dividing tlie 
water into thin sheets; and this accumulator, 
a veritable calorific fly-wheel, acts as а con- 
denser when it receives a large mass of steam, 
but as a generator when the engine stops, the 
alternate condensation and vaporisation corre- 
sponding with slight variations of pressure. 


Although, concludes Professor Rateau, tliis 
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combination of the accumulator with the ejecto- 
condenser satisfactorily solves the problem of 
condensation for engines working intermittently, 
it does not afford the perfect combination which 
he recommends. There isa fourth element which 
should be introduced between the accumulator 
and the condenser, viz., the low-pressure steam 
turbine driving an electric generator; and then 
will be realised the complete series— boiler, 
engine, accumulator, low-pressure turbine and 
condenser, affording the best possible utilisation 
of the energy afforded by a given volume of 
steam. 


NEW INTENSIVE FURNACE. 


I^ all existing furnaces the walls and arched 

roof are smooth, which the Baron Fernand 
Del Marmol considers a mistake. In November 
last he brought a model of his new arrangement 
before the Liége Engineers Association; and 
during the present year the system has been 
tried on a large scale, applied to glass and steel 
melting furnaces, with a theoretical increase of 


бо per cent. in the production, though the in- — 


ventor is satisfied with claiming 20 per cent. 
With the present smooth surfaces, the gases 
of combustion follow them in a parallel direction 


without mingling ; but if the surfaces be made 


irregular, like a honeycomb, the gases, entering 
the cavities and then leaving them through the 
effect of the draught, while taking a diagonal 
direction, will come into contact with the gases 
from the middle of the furnace, multiplying the 
points of contact, favouring combustion and 
producing a more intense heat with the same 
quantity of coal. 

These irregular surfaces are produced by 
setting in (or back) every other brick to the 
extent of half a brick, or by building out 
(forward) every two or more bricks, so as to 
produce a checkerwork, which proceeds quite 
as quickly as the ordinary form of brickwork, 
and may be executed as cheaply, no matter 
what be the nature of the furnace. 


RESULTS. 


It was stated to the Charleroi section of the 
above-named associatiog that, with a small trial 
furnace on the new system for melting glass, 
fusion was effected in from two and a half to 
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three hours, against nine to ten hours in a 
similar furnace with smooth sides; and in a 
large steel- melting furnace ingots were treated 
more rapidlv, the high temperature being 
practically uniform over all the second half of 
the furnace. 


MAINTAINING THE AIR CUSHION IN STEAM 
PUMPS. 


[лр by the Piron hydraulic гат, 

M. Thiran succeeded in introducing air into 
the air-vessel of a Tangye steam pump provided 
with no mechanism for that purpose ; and the 
following description of his arrangement is 
contained in a paper to the Société des Ingénicurs 
du Hainaut. 

A small vertical cylinder attached to the air- 
vessel is surmounted by two valves, one for 
drawing in air and the other for delivering it 
into the air-vessel. The bottom of the cylinder 
is connected by a pipe with the steam pump in 
such a manner that it can be influenced by the 
inlet and delivery valves of the latter. 

As the water in the small vertical cylinder 
forms a piston, when the pump draws in water 
the lever falls in the small cylinder, the air 
entering by its inlet valve ; and, at the return 
stroke of the plunger, the air drawn in is forced 
into the air-vessel through the delivery valve of 
the small cylinder and the pipe connecting it 
with the air-vessel. In fact, when the delivery 
valve opens the same pressure is exerted on the 
water in the air-vessel and that in the small 
cylinder, the equilibrium that has a tendency to 
set itself up between the two levels having the 


'effect of forcing air from the small cylinder 


into the air-vessel. A small plug-cock, between 
the bottom of the small cylinder and the pipe 
connecting it with the pump, permits of 
regulating as may be desired the quantity of air 
to be introduced, by accelerating or retarding 
the motion of water in the cylinder. 

Before the adoption of this arrangement all 
the joints in the delivery pipe of the pump, for 
a length of 300 metres (984 ft.) gave out each 
time the pump was started; but since the 
appliance has been added the joints have lasted 
the usual time, while the arrangement has the 


advantage of being simple, inexpensive, and 
applicable to any pump. 
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In this department special attention will be paid to all books dealing entirely or in part with subjects 


While space will be given for expressions of opinion on books or 


papers of general interest which may be submitted for that purpose, contributors will please remember 
that this column 15 intended in the main for reviews of technical books dealing with the Engineering, 


Electrical, Shipbuilding, Iron and Steel, Mining, and Allied Industries. 


The address of the publisher and 


prices should be enclosed in all publications sent for review. 


"AMERICAN INDUSTRIAL CONDITIONS AND 
COMPETITION.” 


Reports of the Commissioners appointed by the 
British Iron Trade Association to enquire into 
the Iron, Steel, and allied industries of the 
United States. Edited by J. Stephen Jeans. 
London: Offices of the British Iron Trade 
Association, 165, Strand, London, W.C. 


So time ago the British Iron Trade 
Association decided to send out a Com- 
mission to report on the industrial conditions 
in, and competition from, the United States. 
The Commissioners included Mr. Axel Sahlin, 
who reports on pig-iron manufacture ; Mr. 
Enoch James, who takes up general steel works 
practice ; and Mr. E. Parkes, M.P., who deals 
with sheet and bar-mill practice. The economic 
vn industrial section has been undertaken by 
J. Stephen Jeans, who also edits the 
mue 
It is obviously impossible in a short review to 
do justice to a volume which extends to some 
600 pages, and contains so many maps, diagrams, 
and illustrations. It may at once be said, how- 
ever, that it is by far the most comprehensive 
thing of its kind that has yet been attempted, 
and one which focusses within reasonable limits 
all the most important facts and figures relating 
to the subject with which it deals. Indeed, 


several of the large works have arranged for 
the distribution of copies to the heads and 
foremen of their various departments ; and if 
such officials as these are thereby made 
acquainted with the conditions they have to 


‘face, the volume should render an invaluable 


and lasting service to British industry.  Inci- 
dentally it may be remarked that the reception 
accorded the Commission was most generous. 
Mr. C. M. Schwab threw open all the works of 
the United States Steel Corporation, and others 
were equally courteous. 

Mr. Jeans, whose report is by far the largest, 
attributes the recent remarkable progress of 
American trade to the low price of raw materials, 
the low cost of labour measured in terms of 
efficiency, and the cheapness of railway trans- 
port. Mr. Sahlin is in agreement with these 
conclusions ; but, on the other hand, Mr. Enoch 
James, writing of steel works practice, remarks: 
" After much consideration the conclusion I 
have arrived at is that the American workmen 
do not work so hard as the men in England. 

They are much more desirous of getting 
out large quantities." More and closer super- 
vision was noted. Mr. Jeans informs us that 
private firms are not afraid of the Steel Corpora- 
tion or Trust. "In every part of the United 
States," we read, “ plants are entering the lists 
to compete against the Steel Corporation. It 
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has been observed,” continues Mr. Jeans, “that . 


the best returns on capital during the ‘lean 
years’ were not generally those of the larger 
enterprises, but those of a few smaller firms." 
On the subject of trade unions, we learn that 
“few employers are ready to acknowledge that 
they have any influence worth naming." Space 
will not permit us to place this excellent work 
under further contribution, and we can do little 
more than give a clue to its varied contents. 
We recommend it, however, to the serious con- 
sideration and attention of our readers. 


"SUBMARINE WARFARE, PAST, PRESENT, | 
AND FUTURE.” 


Grant Richards. 7s. 6d. net. 
R. HERBERT C. FYFE, the author 
of the article on ‘Submarine Boats" 
which appeared in our last issue, has given us 
in this volume the result of several years' 
careful study, and has at the same time 
succeeded in presenting the subject in an inter- 
esting and popular form. Ап introduction has 
been written by Admiral the Hon. Sir E. R. 
Fremantle, G.C.B., C.M.G. ; and Sir Edward J. 
Reed, K.C.B , F.R.S., contributes a short article 
on the probable future of submarine boat build- 
ing. The latter eminent authority on naval 
construction thinks that the future development 
of submarine engineering will be on triple 
lines :— 

(1) Vessels for the defence of ports and harbours, with 
sufficient means of proceeding outside to give the defence 
a certain limited power of attack in the approaches ; 
2) vessels primarily designed for attack, and therefore 
capable of proceeding to sea for considerable distances ; 
and (3) smaller vessels to be taken to sea in ships, as part 
of their equipment, and capable of being lowered to take 
part in a battle, and raised again, and re-stowed on board 
when no longer needed in action. 

Mr. Fyfe divides his book into three sections : 
the first deals with the construction of the 
modern under-water vessel, and its value in 
naval warfare ; the second gives a short history 
of its development up to the present time ; and 
the third forms a valuable appendix to the whole 
work. The author's ideal submarine boat 
has, he remarks, “а speed as great as that of 
the fastest torpedo-boat, and a very wide radius 
of action, excellent sea-keeping powers, un- 
limited quantities of air for power and for 
respiration by the crew; a means of directing 
its course by vision upon a moving object whilst 


361 


itself remaining invisible beneath the surface ; 
and is very habitable and comfortable for long 
periods,” 

A chapter is devoted to the discussion of a 
possible “antidote to submarines.” Various 
defensive projects are described, but Mr. Fyfe 
is inclined to deprecate their claims to 
efficiency. “The means of attack against sub- 
marines at present are (1) by quick-firing guns; 
(2) by firing shells full of high explosive, which, 
bursting in the water near the boat, will beat it 
in ; (3) by firing explosives at the end of a spar." 
Assuming that a submarine is obliged to rise to 
the surface to take bearings before attacking a 
ship, the third method appears to be the one 
most favoured by the Admiralty, and its value 
was tested last year by experiments carried out 
at Portsmouth by H.M.S. Vernon and the 
destroyer Starfish. On the starboard side of 
the latter vessel “certain plates had been 
strengthened, and above there was a crutch 
upon which worked a spar or outrigger torpedo 

a stout pole 42 ft. in length, at the end 
of which was an explosive charge of 32 Ibs. of 
wet guncotton, explodable by an electric current 
by the crew in the boat. Normally, this boom 
stows inboard and forward, but on going into 
action it is slung out well forward, and immersed 
in the water at the proper moment. This im- 
mersion carries the boom end downward and 
aft, and it is exploded directly the submarine is 
passed. The idea is that the speed of the 
destroyer will carry her past the centre of the 
explosion before the full effects reach her.” 

In the appendices, detailed descriptions are 
given of the new British, French, and American 
submarines, and the general interest of the 
volume is enhanced by fifty unique illustrations 
from drawings and photographs. 


* IRELAND, INDUSTRIAL AND AGRICULTURAL.” 
Edited by William P. Coyne, Superintendent 
of the Statistics and Intelligence Branch of 
the Department of Agriculture and Technical 
Instruction for Ireland. Browne and Nolan, 
Ltd., Dublin, pp. 532. 5s. net. 
I^ the forty-nine articles which are comprised 
in this handsomely produced volume, a clear 
and lucid survey is given of the various economic 
resources of Ireland atthe dawn of the twentieth 
century. The subjects have been entrusted to 
writers who have made their particular sections 
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а very special study, апа are eminently qualified 
for the task. Many of the articles deal with 
vital matters upon which, up to the present, full 
and accurate information has not been generally 
accessible, and with regard to which public 
opinion has not been sulliciently enlightened. 
The Editor, while carefully avoiding controversial 
subjects, has endeavoured to provide a handbook 
which will give the student an accurate view of 
the growth, or decrease, and present position of 
Irish industries and general economv ; and this 
he has succeeded in presenting in an attractive 
and interesting form. Whilst there are of 
necessity long and intricate tables of statistics 
and dry industrial facts, yet in many of the 
articles these are enveloped in bright descrip- 
tive matter, and the work has over 120 
half-tone illustrations, together with maps and 
diagrams which show at a glance the dis- 
tribution of the population, geological forma- 
tion, agricultural activity, railways, canals, 
etc. The Editor is himsclf responsible for 
the sections devoted to railways, canal and 
river navigation, science teaching and technical 
instruction, and shipbuilding. It is cheering to 
observe in the midst of much industrial deca- 
dence a healthy development of railway trattic, 
even in the face of a decreasing population. 
In 1871 the total receipts from all sources of 
traffic amounted to £2,272,386, whilst in 1900 
they reached £ 3,806,347, an increase of 67:5 per 
cent. The largest Increase has been in the 
carriage of minerals— 233 per cent.— while the 
passenger traffic. receipts have advanced by 
62*. per cent. 

ln one respect (writes Mr. Coyne), iu the matter. of 
gauge, the railways of Ireland enjoy ап immense advan- 
tage over those of Great Britain. Before anv of 
the great. lines were hud sutticient experience had been 
already gained to show that the standard narrow gauge 
ot 4 ft. BS} in, which had been adopted in England was 
too smial. Since 1849 the Irish railwavs have 
used for main line work the uniform gauge of 5ft. зіп. 

Owing to this ditterence in gauge, there is alwavs 
the possibility, remote though it may appear at present, 
that at some future time Ircland may be far in advance 
of the rest of the kingdom in railway development. 

Comparing Irish railways with British, Mr. 
Coyne says :— 

The cost of the construction. of Trish railways, as 
indicated. by the amount of paid-up capital, has been 
remarkably low when compared with the cost of those of 
cither England or Scotland ; in fact, the average cost per 
mile is less than one-fourth of the cost in Great Britain. 
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It will be seen that, though the net receipts are much 
lower in Ireland than Great Britain, yet, owing to the 
much smaller. cost ef construction, the average dividend 
for Irish railways is higher than that іп England or 
Scotland. 


In the chapter dealing with canals, the writer 
emphasises the importance of maintaining their 


efficient and unrestricted utility as independent 


competitive routes, and points out the evil of 
allowing railway companies to acquire the 
control of short sections of these trunk water- 
ways, and thus effectively to interfere with com- 
petition along their entire lengths. The present 
condition of “Irish canals is reviewed, and a 
sketch given of the course and development of the 
leading routes. Most of them were constructed 
early in the last century, at great cost ; but they 
have, with few exceptions, fallen into disuse 
and consequent inethciency. 

The short chapter which describes the ship- 
building industry of Belfast and Londonderry 
speaks of vigorous growth. In the latter town 
the premier position is, of course, held by 
Messrs. Harland and Wolff, the builders of th? 
new White Star passenger and mail steamers 
Oceanic and Celtic. 

Such has been the energy and enterprise of this com- 
pany, that from тоо hands in 1838, the number of persons 


employed has increased to 9,000, and the amount of 
tonnage turned out by the firm during the past seven or 


eight years exceeds the production of any other yard in 
the world. In this connection the following figures are 
interesting. Messrs. Harland and Wolff turned. out 


tonnage to the amount of 81,310 tons in 1890, 84,240 in 
1807, 67,905 in 1898, 82,034. in 1809, 73,897 in 1900, and 
last усаг they launched seven ships having a gross 
tonnage of 92,316. 

The greatest successes of this frm are associated with 
the White Star Line. Indeed, the whole fleet. (forty-four 
ships) of the White Star Company was built by Messrs. 
Harland and Wolff. It was for the White Star Company 
that the long type of ocean steamship, with saloon and 
first-class passenger accommodation amidships, was in- 
troduced in 1870. This, though a great advance in ship 
construction, is only one of the improvements due to the 
Belfast firm. Every demand, indeed, made by modern 
commercial necessities, and modern luxurious ideas, has 
been met by Messrs. Harland and Мон, The world 
wanted big ships ; Queen's Island. built the Oceanic and 
the Celtic. Steady “railway timers " were required, and 
the Majestic and the Teufente were produced. In fine, 
Messrs. Harland and Wolff) have shown themselves 
pioneer builders of vessels of great size and extraordinary 
speed. 

At Londonderry shipbuilding dates back to 
early in the nineteenth century, but it was not 


until 1886 that a proper shipbuilding yard was 
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opened. This, however, was closed in 1895; 
but in 1898 the Derry industry again showed 
signs of activity, when the yard was re-opened 
by the newly-formed Londonderry Shipbuilding 
and Engineering Co., Ltd., who have since 
built ships over 380 ft. long for several ot the 
great steamship companies. 

One of the serious drawbacks of shipbuilding in 
Londonderry is that only the hulls are constructed, and 
either the hulls have to be towed over, mostly to the 
Glasgow or Tyne works, for their engines, or the engines 
have to be brought to Londonderry. This causes con- 
sicerable loss of time and money. Over 400 men and 
boys are employed, and as the industry is prosperous and 
progressive, the number of workers is increasing. 

Though Belfast and Londonderry are the 
chief seats of the industry, shipbuilding is also 
carried on at Haulbowline, and a decided effort 
1s being made to revive it at Dublin, where à 
company has been formed to carry on the work 
on the banks of the Liffey. A dockyard suitable 
for the construction of vessels up to 300 ft. long 
is being rapidly put into working order. 

Science teaching and technical instruction 
are arousing a renewed interest in Ireland. As 
Superintendent of the Statistics and Intelligence 
Branch of the Department of Agriculture and 
Technical Instruction for Ireland, Mr. Coyne is 
able to give his readers a comprehensive survey 
of the condition of technical instruction. in 
Ireland. 

Whilst eighteen. years ago the Trish students formed 
I112 per cent. of the total number of students. (including 
England and Wales), and their. grants amounted to 145 
per cent. of the total grants, the proportions now are 
only 275 per cent. and r2 per cent. respectively. 

lt is hoped, however, that, with the aid of a 
Government grant of £55,000 per annum, a 
great improvement on the above returns may be 
effected. 


We strongly commend this book to the. 


careful attention of every British. manufacturer 
who wishes for reliable information concerning 
the industries and resources of the Sister Isle. 


"THE AMERICAN INVADERS." 
By F. A. McKenzie. Grant Richards. 
25. Od. net. 


at HE future still waits for us if we will 

to have it," says Mr. McKenzie in his 
preface; “but to hold our own there must be 
reform, far reaching and thorough. It is to 
help to bring needed changes that this book is 


paid the 
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written." The author claims to be strictly 
impartial ip his review of British and American 
trade, but page after page impresses us with tlie 
fact that he has а case to make out, and a little 
racy exaggeration here and. there lends a spicy 
flavour to the whole. 

We notice merely with mild surprise that 
" we are approaching the stage when it 
seems that the London literary world will sit at 
the feet of Chicago and New York.” As far as 
we can gather from this informing book, we 
have little left but the cycle trade, and but for 
American " cuteness ” there сап be little doubt 
but that this would have been їп danger, too. 
It may be remembered that the Americans saw 
in these Islands an appropriate dumping ground 
for unsaleable bicycles which were ап for 
use on American roads, and that the British 
public did not rush in and purchase. 

The writer calls attention to American рге- 
parations to capture the trades of to-morrow. 
He says :— | 

It requires little foresight to realise that very soon the 
trade in gas engines will increase quite sixtold. To mv 
knowledge at least one American-English house is 
making careful preparation for this incercase, апа hopes 
to scoop the whole business when it comes, There is a 
German patent gas engine which will also stand а good 
chance. But one hears no rumours of British. firms 
preparing for this боот. 

Verbum sap. But we have known effective 
preparations made without “rumour.” 

We have paid dearly enough for our Soutli 
African possessions. According to Mr. McKenzie, 
"the coming months may show that we have 
price to benefit the traders of 
other lands, and that Americans especially will 
reap the commercial profits of our triumph in 
South Africa." 

Although there is much matter in this work 
which is open to controversy, it makes interest- 
ing reading, and the author goes fully into the 
campaign of Mr. Pierpont Morgan and the 
Standard Oil group, the tobacco war, and the 
bid for our steel trade and shipping. A chapter 
of exceptional interest gives an account of the 
new Westinghouse Works at Trattord Park, 
contributed by Mr. D. N. Dunlop. 

The author emphasises the pernicious eltect 
of hampering ‘legislation on British indus- 
tries :— 

Americans are succeeding to-day largely because of 


their climate, their superior education, their longer 
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working hours, their willingness to receive new ideas, 
their better plant, and perhaps most of all, because of 
their freedom from hampering traditions. 

It may be noticed that E do not say Americans аге 
succeeding because of the great resources of their 
country. This, I am aware, is the common explanation. 
But although the natural resources of America are one of 
the great ultimate factors in the contest, it is yet possible 
to attribute too much importance to them at the present 
stage. England has magnificent resources, and is placed 
in a spot which naturally makes her a great centre of the 
world. Here we have iron, and coal, shipping facilities, 
and mineral wealth of every kind, and it is not for us to 
complain of the natural resources of our competitors. 

What we must. complain about is our bad legislation, 
our neglected education, our inditference, and excessive 
Through our bad legislation we have lost and 
are losing many trades. The tobacco, printing, and 
electric industries are instances of this. Once Ireland had 
flourishing tobacco plantations. These were purposely 
killed in order that the tobacco industry in our then 
American colonies might be fostered. Our erstwhile 
colonies are now a rival nation, but the revenue restric- 
tions still make tobacco growing here practically impos- 
sible. There is no reason, climate or other, why Ireland 
to-day should not produce great tobacco crops. 

In the concluding chapter the author deals 
with the question, “ Сап we meet America ? " 
and discusses the attitude which should be 
taken up with regard to the so-called 
“invasion ” :— | 

So far from opposing the introduction of American 
improvements, even tothe protit of the Americans in this 
country, We should welcome them and aid them in every 
way. We have, it is true, to decide whether we 
are going to be а subordinate people, allowing the 
Americans to take the supreme rule of our industries, or 
whether we are going to retain our old chicftainship. 
But we will not keep our place by any other. method 
than that of raising our industrial conditions up to those 
of America. Only by improving the physical growth and 
mental development of our people, and by putting the 
best brains of our nation, unrestricted by’ old traditions, 
into our industrial concerns can we hope to advance. 
The time when the governing classes of this country 
treat commerce as a matter for lofty patronage and scorn- 
ful misunderstanding must po by. To-day we are 
hindered in a hundred ways bv inadequate and pernicious 
laws. We see industry alter industry almost throttled by 
mere legislative stupidity. We hind our traders refused 
the facilities which every other progressive government 
willingly gives. its people. We witness commerce 
fostered in other lands, while in England it is severely 
left alone. 


optimism, 


He concludes as follows :— 

The purchase outright of British manuíactories by 
Americans is а blow to our prestige. But in many 
instances the American purchasers settle in our midst, 
and become English in their turn, England has in the 
past shown great power of absorbing outer. peoples ; in 
the future she will show the same. То build high 
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barriers against Americans would be folly. If we wish 
to hold what America is taking from us we must do so by 
proving ourselves as good men as the Americans ; as 
good in busingss energy, in education, in technical train- 
ing, in working capacity, and in inventive skill. 


“THE NEW SOUTH AFRICA: ITS VALUE AND 
DEVELOPMENT.” 


By W. Bleloch. With illustrations, maps, and 
diagrams. W. Heinemann. 


NEW and revised edition of Mr. Bleloch's 
work is well-timed. Now that we have 
entered into the possession of our recently- 
acquired territories, it is interesting to pass in 
review the predictions of those who undertook 
to speak of their latest resources, in order that 
we may see how far these anticipations were 
justified by actual fact. One of the principal 
objects the author had in view in writing " The 
New South Africa" was to convey to those who 
had not lived in the country, but who had 
undertaken a great war on behalf of its future, 
some idea of its natural resources. 

The estimate of available gold was sufficiently 
high to challenge unbelief. After a year’s 
further study, however, the author expresses 
confidence in the correctness of his conclu- 
sions :— 

In August, 1901, апа in January, 1902, the reefs were 
cut in the Turf Club borcholes ; and although the actual 
assay results are not so good as might have been expected 
from the records of the outcrop mines, the ore bodies are 
of payable grade, and their continuity to a depth of 
nearly 5,000 ft. is conclusively demonstrated. Measuring 
along the plane of the reef, these results may be taken as 
proving the ore bodies for over 10,000 ft., of which only a 
very small portion has been exhausted. Apply this igure 
of practically two miles of dip to the ten miles of the 
Central Rand only, and some idea of the importance of 
the " strike " will be obtained. The assay results of the 
eastern boring indicate an extraction value of 36s. 3d. per 
ton for the South Reef and about 28s. gd. per ton for the 
Main Reet leader, while in the western the record is not 
so ood. Even in the richest outcrop mines poor zones 
are encountered (as well as conversely rich zones in poor 
minces), and, in апу event, a соге assay is no safe criterion 
of value of large blocks of ground. Future results will 
probably confirm the general average of 415. per ton for 
this particular section of the Rand. 

Other discoveries have lately been mide which tend to 
show that new lines of banket rectis may be opened up, 
and, on the whole, the evidences are such that it mav be 
contidently expected these new lines of reef, besides 
making up for any possible shortcomings of the Main 
Reef series, will probably swell the actual returns far 
beyond the great estimate given of the gold-producing 


Books of the Month. 


value of the Капа. Vigorous exploratory work is about 
to be commenced on both the eastern and western exten- 
sions of the Main Reef series. In the far eastern section 
of the Rand, the Modderfontein Deep Levels Company 
struck reefs officially correlated with the Van Куп series 
ata depth of about 3,070 ft. in February, 1902. 

Some confirmation as to the estimates of the Rand 
output in the next few vears is furnished by the statement 
of Mr. A. К. Goldring, Secretary of the Transvaal 
Chamber of Mines, before the W ater Supplv Commission, 
that within five vears there will be 17,000 stamps running 
on the Rand, turning out gold to the value of between 
4.50,000,000 and £60,000,000 a year. 

The appointment of a Commission to inquire into the 
working of the gold law is likely to result in such reforms 
as will make prospecting. practically “free,” and, which 
is equally important, inexpensive. 

The Rand mining industry is making rapid advance 
to the position it had attained prior to the war. Milling 
was commenced by three companies in May, 1901, and 
in the table which follows are shown the monthly crush- 
ings and outputs, together with the number of stamps 
employed :— 


Month. Сот- Tons Ounces, 


panies. Stamps. Milled. Fine Gold. Маше, 
1901. ` £ 
May 3 150 15,300 7.479 31,271 
June 7 350 40,111 19,779 84,01] 
July : 7 305 40.430 25.000 110,209 
August ... 7 380 47.305 28,474 120,953 
Septeinber 8 414 53,187 31,936 135,054 
October 8 440 54.908 33,303 141,848 
November 10 55 07,882 39,075 163.086 
December 12 653 86,811 52,897 224,702 
1902. 
January... — 21 1,075 143,750 70,341 . 298,780 
February 23 1,200 158,15! 81,403 345,782 
March | ... 29 1,540 211,727 104,127 442.303 
April... 31 — — 119,588 308,000 


In an informing chapter on Industry and 
Commerce in South Africa, the writer shows 
that these are handicapped by the cost of 
skilled labour, but speaks hopefully of the 
opportunities that will be afforded for estab- 
lishing iron and steel works :— 


The great enginecring works on the Rand have been 
called into existence by the requirements of the mines, 
and might more properly be considered as part of the 
amining industry. They are extensive and well equipped ; 
some of the workshops can turn out heavy machinery 
well made and well fitted, and all can execute repairs, 
make castings, and fit іп parts with efficiency and 
despatch. But so far the great cost of skilled labour, and 
other items of expenditure, have made it impossible to 
compete with home and American industry in machinery 
manufacture. When the superior iron ores of the country 
are worked, a change in this respect will take pl: ice, and 
in the course of the next decade it is fairly certain that 
iron foundries on a large scale will be working. Branches 
of the firms at present supplying the Rand with mining 
machinery, or others, will be established at Johannesburg 
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or Middelburg ; the first to come will no doubt secure 
the lion's share of the trade. 

It is more than likely that a start would have been made 
in this direction already, had it not been for the fact that 
the principal mining groups have large financial interests 
in one or more of the great firins making machinery for 
the Rand, and while the mines continue to be controlled 
wholly bythe present people, they will naturally support 
their own factories; but if new mines are opened апа 
new capital is induced through liberal. measures of 
Government, there will undoubtedly be excellent oppor- 
tunities for establishing many different branches of iron 
and steel manufacture, including machinery. 

In passing, it may be observed that, independently of 
the larger and more important. uses of iron and steel in 
connection with the mining industry of the Transvaal, 
there are many requ reinents of the country which could 
be supplied immediately from Transvaal iron ores, and 
which offer large profits to anvone taking up their manu- 
facture. For instance, there will be a demand for iron 
fencing standards, Кайт pots, cte., etc. 

The Rand Central Ore Reduction has for some time 
past been producing pig-iron from Middelburg ores. 


The author estimates that the amount of 
good coal available in the Transvaal is 
60,000,000,000 tons :— 


The districts where the coalticlds are best developed 
geologically, and where the best qualities of coal are 
found, are Middelburg and Ermelo. In these districts 
the percentage of good coal to the whole bulk is higher 
than in the other districts. A considerable quantity has 
already been sent to Delagoa Bay for navigation purposes, 
and, owing to its high heat-raising power and its low 
percentage of ash and sulphur, it has found a good 
market among the shippers. Coal for a market of this 
kind must of course be picked and dressed. Hitherto, 
too little attention has been paid to this work, and only a 
few of the collieries have the necessary machinery ; but 
as the export coal trade develops this state of affairs will 
be altered, and navigation coal from the Transvaal may 
be expected to take a high place among South African 
coals in the market. The rapid development of the Natal 
coal industry during the last few months indicates what 
can be done. One chief necessity for stimulating this 
trade is the authorisation of rathways required to tap the 
coaltields. A railway connecting Springs with = the 
Delagoa line beyond Middelburg would traverse the 
richest coalnelds in the country, and the other line which 
was authorised before the war, that from Ermelo to 
Machadodorp, would open up another first-class district. 
Taking Middelburg as the centre, the distance to Delagoa 
Bay is only 250 miles. Ata railway rate of jd. per ton 
per mile, which should be a remunerative rate for down 
trattic to the coast, the freight to Delagoa Bay would only 
be about ros. Od. per ton. А halfpenny per ton per mile 
is the rate charged by the Cape Colonial railways for 
intdrcolonial tratte. In. fact, for tratie coastwise the 
rate might even be reduced to а. Assuming that the 
coal could be mined and sold at the pithead at Ios. per 
ton, after paying working costsand all charges, and leave a 
proht at that figure, the coal could be sold at Delagoa Bay 
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at abaut 215. per ton ; at a rate of 14. per ton per mile 
it could be sold at 15s. per ton. The ruling price at 
present for Natal coal at Durban is 30s., and the supply, 
on account of lack of railway facilities, cannot keep up 
with the demand. Some of the Natal coal companies are 
paying 10 per cent. every three months in dividends, and 
carrying equal amounts to reserve. The profit on Natal 
coal at the price of 30s. is 15s. per ton. To open the 
Transvaal coalfields for a profitable export trade, one of 
the principal necessities is an intelligent adjustment of 
railway tariffs. Needless to say this could not be obtained 
from the Netherlands Company. The great enhance- 
ment in value of coal in Europe atfords the opportunity, 
and the new Government should leave nothing undone 
to develop the Transvaal coal industry. Besides the 
local demand in the country itself, it should become a 
strong competitor for the shipping trade of the Southern 
Hemisphere. Japan and Australia have secured the coal 
trade of the Far East, and South Africa is certain to have 
similar success in the South. The Transvaal must be 
energetic or Natal will get the monopoly. 


The author mentions that there is an excellent 
opportunity for profitable coke manufacture. 


Some experts have stated about Transvaal coal that it 
will not make good coke, that the product is too soft and 
Доо impure to be used for metallurgical purposes. But 
the reason for this statement, which may be accepted as 
true in the past, is that proper methods have never been 
applied to coke production in the Transvaal. In fact, the 
preparation of co4l and its products for the market forms 
a branch of industry which is in its most primitive 
stage. 

In the North of England good coke is made from 
vastly inferior coal to the bright coal of Middelburg. The 
best and latest machinery 15 required in the manufacture 
of coke as in the manufacture of anything else, and a 
rich reward awaits anyone who enters the field 
adequately cquipped for the production of coke. One 
enterprising little company, the “ Home Coal Estates,” 
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has done something in this direction with marked 
success. Its products are in great demand on the Rand, 
greater, in fact, than it can satisfy, and the trade is only 
in connection with the limited requirements of the mines 
in the smelting of gold. With proper machinery which 
would remove most of the impurities and especially the 
greater part of the iron pyrites from the coal, a tough, 
high-class, pure coke could be made {гот Middelburg 
bright coal, and such a coke would speedily create а 
market for itself. The smelting of iron, lead, and copper 
would be made possible, with the consequence that 
numerous mines possessing rich ores of these minerals 
would quickly be opened up. Iron foundries and steel- 
works would begin to appear, and a Transvaal Black 
Country would come into existence. This applies 
especially to Middelburg, Pretoria, and Lydenburg 
districts. 

In addition to a great deal of valuable informa- 
tion on the gold industry, and the other mineral 
wealth of our new colonies, the author has much 
to say about the dynamite monopoly, agriculture, 
immigration, and the present inhabitants. The 
work is well produced, and from a pictorial 
standpoint alone will well repay inspection. 


Die Schiffbauindustrie in Deutschland und im Auslande. 
By Tjard Schwarz and Dr. Ernst von Halle. In two 
volumes, with numerous tables and diagrams. Berlin : 
Ernst Siegfried Mittler und Sohn, 68-71, Kochstrasse. 
The first volume of this interesting compilation treats in 
an exhaustive manner on the shipbuilding of the world, 
and compares the strength of the shipping of the various 
great Powers. The second deals exclusively with the 
German shipping industry (naval and mercantile), and 
contains some instructive and detailed plans of the morc 
important shipbuilding yards. Altogether a most useful 
work of reference, reflecting the greatest credit upon all 
concerned. 


These catalogues may be had free of charge on application to the firms issuing them. Please mention 
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The Allis-Chalmers Company, Chicago, Ш., U.SA.— 


We have received from this firm a number of booklets, 
each dealing separately with their various specialities 
in mining machinery. There is abundant evidence 
that more than ordinary care and forethought have 
becn exercised in the compilation of these catalogues. 
The master hand of the designer is apparent, and 
much credit is also due both to the engravers and 
printers for the excellent effects obtained. The very 
large held which is covered by this farm in the manu- 
facture of all kinds of mining machinery is so well 
known that it is hardly necessary here to give even a 
passing notice to their many specialities. Perhaps the 
most interesting of the catalogues before us is a booklet 
of 208 pages and cover (sixth edition of Catalogue No. 3) 
dealing at length with their roasting, smelting, and 
rehning machinery for the purpose of extracting gold, 
silver, lead, and copper from ores by igneous processes, 
It includes various kinds of ore samplers, grinders, and 
breakers, also oxidising, chloridising, roasting, smelting, 
and blast furaces. Altogether a very useful set of 
catalogues, and well worth the attention. of managers 
and others concerned. in the development of mining 
properties, small and great. 


James Neville and Co., Springfield, Ohio, U.S.A.— 
Pamphlet K, of 46 pages and cover, illustrates and 
describes the latest types of the Samson turbine, built 
by this frm, and for which they claim "the finest 
results known to the art of turbine building.” We are 
told that over 15,000 (or 1,000,000 h.p.) Leffel wheels are 
now in use, which certainly speaks well for the excel- 
lence and satisfactory working of this turbine. The 
plates illustrating installations at Niagara Falls, Rock 
Island, etc., are especially interesting. 


Cole, Marchent and Morley, Ltd., Bradford.—This firm 
has just issued a well-printed and illustrated booklet of 
124 pages and cover, entitled “Condensing Equip- 
ments.” In addition to the particulars usually embodied 


in a catalogue, there is much matter of a descriptive and 
pithy nature, rendering it one of the most complete 
catalogues hitherto published in connection with con- 
densing and cooling. The workings of condensing 
plants, heaters, evaporators, cooling plants for steam 
power installations, pumps of various types, feed- 
heaters, oil-separators, water-softeners, etc., etc., are 
here all so lucidly explained and exemplified by illus- 
tration, that we fecl sure the book will be read with 
avidity by those interested in this class of machinery. 


The Glacier Anti-Friction Metal Company, Ltd., London. 


. —A pamphlet of 24 pages and cover, containing a few 


tests and reports on Glacier Anti-Friction Metal, in 
which we are informed that this material has been 
tested and endorsed not only by engineers, railway and 
steamship companies, but by many Governments of the 
world, and there are also reprints of a few com- 
mendatory letters. from customers. We are officially 
informed that the jury at the Exposition de Lille have 
awarded this firm the silver medal for their Glacier 
Anti-Friction Metal, this being the highest award given 
for anti-friction metal. 


W. T. Ellison and Co., Ltd., Irlams-o’-th’-Height, Man- 


chester.— An cight-page pamphlet desciibing and illus- 
trating their principal speciality, viz., turnstiles, of 
which several kinds are mentioned. The exit cage 
turnstile calls for special notice. This is an. ingenious 
contrivance bv means of which it is possible {о obtain 
ingress or egress only, according to its adjustment, the 
object being to prevent congestion at the entrances and 
exits to and from race-courses, pleasure grounds, foot- 
ball and cricket clubs, etc. As a kind of auxiliary to 
this catalogue there is a four-page pamphlet illustrating 
another of the firm's specialities—pumping machinery, 
the principal of which is the “ Niagara Falls” double 
acting, pulsating steam pump, the price list of which 
is also given. 
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Thomas A. Renshaw and Co., 8, Bath Street, City Road, 
London, E.C.—As London agents for the Universal 
Automatic: Feed Handmill, Messrs. Renshaw & Co. 
have issued a descriptive pamphlet and price list of this 
* and other machine tools, including the Taylor automatic 
tool grinder, universal cutter and grinder, Clark's 
improved boiler head flanging machine, engine lathes, 
built by the Goddard Machine Co., Wheeler's planers, 
etc., etc. Of interest to all users of machine tools. 


Fuller and Co., 9, Red Lion Court, Cannon Street, E.C. — 
A large quarto 70-page illustrated catalogue and price 
list of their many specialities in electrical appliances, 
including the Alpha cables and wires, electric light 
casings, * Lux " incandescents, porcelain switches, fuse 
boards, resistance frames, switch boards, arc lamps, 
ammeters, voltmeters, and inuch more useful para- 
phernalia attendant on the application of electricity in 
various Ways. 


Mosses and Mitchell, 69-71, Chiswell Street, London, E.C. 
—Catalogue and price list of the * Original" vulcanised 
fibre. This fibre, we understand, has been upon the 
market for over twenty-cight vears. It is used largely 
for railway, electrical, and general mechanical pur- 
poses, and possesses peculiar qualities which render it 
entirely different from any other known material. In 
an interesting description of its manufacture we are 
told that a certain prepared vegetable fibre is treated 
with “powerful chemical agents," then submitted to 
very heavy pressure and brought to practically a homo- 
geneous condition, after which the chemicals are ex- 
tracted, апа by means of “ап extremely delicate 
chemical process” it is converted into the substance 
known as “ vulcanised fibre.” The purposes to which 
the material can be applied seem to be almost unlimited, 
and one of its peculiar qualities is that of electrical 
insulation. 


Atlas Tool Works, Levenshulme, Manchester.—The 
latest catalogue to hand from this firm is a booklet con- 
taining some fifteen leatlets with reproductions of their 
principal specialities—lathes, radial, horizontal drilling 
and boring machines, slotting, planing, and milling 
machines, and vertical turning and boring mills. The 
catalogue asa whole is excellently designed and printed, 
but we venture to suggest that better effects could be 
obtained from the blocks of photos 64 and 05 bv the 
exercise of a little more care on the part of the printers. 
This, however, is only a detail. 


The Empire Engineering Co., Failsworthe, near Manchester. 
—A pamphlet of 20 pages and cover illustrating, by 
means of excellent half-tone engravings, their. various 
specialities in Lubricators (the “Sight Feed,” 
" Empire," “ Piston," “ Compact," " Simplex," “ Boss," 
" Rex," and “ Drip ”), Safety Valves (^ Dwarf," “ Pop,” 
"Empire," “Empire Spring," etc.) Steam Driers 
("Stemtritf," etc), the “Empire” Steam Trap, and 
Asbestos-Packed Water Gauges. The last named are 
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made of best gun-metal and are tested to 300 Ibs. per 
square inch. 


The “Harris” Patent Feed-Water Filters, Ltd., 2, 


Hamilton Street, Greenock. — А 16-раре pamphlet 
containing a short treatise on Feed-Water Filters and 
their use as applied to boilers, also various sectional 
drawings and half-tone blocks, and a list of some 250 
vessels—including men-o'-war of тапу countries, 
liners, merchantmen, steam yachts, etc., etc. —to which 
the Harris Feed-Water Filters have been fitted. Two 
large blocks representing H.M.S. Terrible, and the 
Campania and Lucania are especially interesting. 


'The C. V. Hunt Co., of New York and Staten Island.— 


Catalogue No. 029, containing 20 pages and cover, 
profusely illustrated by half-tone blocks of the first 
quality, the excellent effect of which is heightened by 
the superior art paper on which the catalogue is 
printed. The booklet is entitled " Hunt Cable Railways 
for handling Coal and Merchandise,” and deals at 
length with the three varieties of Cable Railwavs 
manufactured by the firm. The first is called the 
“ Heavy Cable Railway,” which is operated as follows: 
The steel cable is kept constantly in motion and the 
cars are attached at will at any point, and are drawn 
around the tracks bv е cable until the grip is released. 
Secondly, there is the “ Double Shuttle Cable Railway " 
in which two cars are uscd—one going out loaded and 
the other returning empty, passing each other on a 
switch, or on a double track. Thirdly, there is the 
“Single Shuttle Cable Railway," in which one car only 
is used— being drawn by power outward to the dump- 
ing point, automatically dumped, and then drawn back 
to the loading point. The manufacture of all the 
necessary appurtenances for these railways is under- 
taken by this hrm—inecluding driving engines, cars of 
all kinds, rails, tracks, ete —and we are told that “no 
Waltham watch or Baldwin locomotive is more care- 
fully designed, the detail more thoroughly studied, or 
the materials more carefully selected and worked into 
shape than are the working parts of the Shovel, Elevator 
and Automatic Railway.” 


H. Williams and Co, Brooklyn, New York.—An 
excellent little brochure of 76 pages and cover, con- 
taining some more than ordinarily fine illustrations 
from interior and exterior views of their works and 
manufactures in iron, steel, copper, bronze, and 
aluminium drop forgings, including air valves, 
wrenches of various types, automobile parts, starting 
levers, thumb nuts, screws, wire rope sockets, ammonia 
union forgings, dies, crank shatts, handles, collars, and 
many others. This frm are the sole makers of the 
Vulcan brands of drop-forged specialities; and annealing, 
tempering, and case hardening are done to order. 
Pages 62 to 65 of the catalogue are devoted to a 
telegraphic code of words (supplemental to the 
ordinary standard codes used) for ег principal 
specialities. 
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HOISTING IN AN 8-IN. QUICK-FIRER. 


The Norwegian Ironclad Естой at Messrs Armstrong, Whitworth and Co.'s yard, Elswick. 
Vide “ The Gun v. the Armour Piate.” 
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THE GUN v. THE ARMOUR PLATE. 


BY 


JOHN LEYLAND. 


The introduction of the “ Johnson cap” and the recent experiments with the Belleisle make the question of the relation 
between the gun and the armour plate one of very practical consequence. The Author, in the following article, has 
given a contribution of undoubted interest, and shows very clearly what is the present position. 


2 7HE vital question of has also great modern importance in its special 
protection from at- relation to the armouring of ships of war, 
tack 1s one of extra- because upon the defence that it is possible to 


ordinary interest ; 
and, looked at from 
a naval or military 
point of view, it 
might take us back 
to very distant times 
in the history of 
humanity. It is, 


in effect, the necessary consequence of that 
eternal antagonism between the attack and the 
defence which is as old as humanity itself. It 


give to them must depend their design and con- 
struction. The announcement made in May 
that the Lords of the Admiralty had witnessed 
at Messrs. Vickers’ range at Eskmeals, near 
Barrow, trials against armour which reversed 
previous experience and were a total surprise, 
and the experiments with the Belleis/e, make the 
question of the relation between the gun and 
the plate one of very great gravity and practical 
consequence. The purpose here is to show how 
the position stands. We were told that the 
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4 recent view in the works of Messrs, Armstrong, Whitworth and Co, Ltd, 


The Gun v. the Armour Plate. 


“Johnson сар” had enabled a 105-1. armour- 
piercing shot of б-іп. calibre to completely 
perforate а 6.in. Krupp-cemented armour plate, 
being fired with a striking velocity of 1,971 foot- 
seconds (fig. 5, round 3); that the same cap had 
sent a 6-in. 105-Ib. projectile, fired with a striking 
velocity of 2,799 foot-seconds, through a 12-in. 
plate of the same character (fig. 1, round r^; and, 
finally, that the same cap had carried a like shot 
completely through the same 12-in. plate with a 
striking velocity of 2,786 foot-seconds (fig. 2, 
round 4). 

These astonishing results, and particularly the 
fact that a capped 6-in. projectile had twice 
completely perforated a 12-in. plate of the best 
Krupp armour, whereas an uncapped shot, with 
a similar striking velocity, had only penetrated 
3 in., caused a veritable sensation. It was said 
that the Admiralty must have been very neglect- 
ful to overlook the merits of so important a 
device as the “ Johnson cap,” which could be 
htted on board ship, and would give a gain in 
armour-piercing power of зо per cent. Un- 
doubtedly the cap had shown its usefulness 
for direct áre, and might be depended upon to 
give results analogous to those attained at 
Barrow in the case of projectiles striking within 
about 20 deg. of the normal. Beyond that 
angle the cap is, perhaps, of less value, but it 
must be remembered that a very large propor- 
tion of shots may be expected to strike at a 
near approach to a right angle with the face of 
the armour. It might be unfair, however, to 
censure the Admiralty for neglect in this matter. 
Whatever has been the case in the past, there 
can be little doubt that the present Board, 
which has now, with few changes, ruled affairs 
for several years, is very alert, and that it 
regards all new inventions and discoveries with 
an open mind. It was too readily assumed that 
the trials at Barrow were a revelation. Аз a 
matter of fact, those who were acquainted with 
the history of the struggle between the gun and 
the plate were not surprised to find such results 
recorded. For the capped armour-picrcing shot 
—the projectile coiffe—was no new thing, and trials 
had been made with it during the previous eight 
years which must have placed in the hands of 
the Admiralty Board a good deal of information 
upon the subject. Until more is known it would 
not, therefore, be right to blame the Admiralty 
for having neglected a great opportunity. 
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The use of the cap is, in fact, only one part 
of the great problem arising out of the contest 
between the gun and the armour. Much 
damage may be done, and great demoralisation 
be caused on board a ship in action, by showers 
of weak common shell, but, in all modern ships, 
the protection of men is now carried to a high 
degree, and the final resort must be to the use 
of the armour-piercing projectile. The first 
belleisle trials threw a great deal of light upon 
the disposition of men in our existing ships, and 
there can be little doubt that the practical ex- 
perience gained would enable many lives to be 
saved in any future fleet action. But, after all, 
if a shipis to be effectually dealt with, it must 
be by means of penetrating the armour, and 
it seemed to be a teaching of the first Belleisle 
trials that the secondary armaments of the battle- 
ships of the Majestic and Canopus classes are 
for this purpose comparatively ineffective. 
Wherever ships are built exhaustive trials are 
now being conducted, all tending to improvement 
both in guns and armour. 

Steel armour plates originally and for a long 
time proved very brittle, апа gave small pro- 
mise of success; but a quarter of a century ago 
steel in one form or another began to be 
adopted. In England great efforts were made 
to secure toughness, and the Shetheld firms of 
Cammel and Brown introduced what were 
termed compound or hard-faced plates, con- 
sisting of a hard steel face upon a soft wrought- 
iron back or foundation. Krupp began to make 
such plates at Essen on Wilson's system in 
1891. Compound armour held the field from 
1880 to about 1892, but the advantage over the 
improved steel was not conspicuous. A further 
improvement was due to the use of nickel as 
an ingredient in the steel, introduced Бу 
Schneider in 1890, and adopted for the British 
Navy in 1896. When compound armour was 
introduced, armour-piercing shot of cast-iron, 
chilled by the Palliser or some other similar 
process, were employed, and the plates were so 
successiul that the heads of the Palliser pro- 
jectiles were crushed, unless extraordinary 
striking energy was developed as compared 
with the resistance of the plate. 

'Thus thesuperiority rested temporarily withthe 
plate; but,about the vear 1896, when chrome-steel 
projectiles came in, hardened at the head by 
water or oil, the case was changed. The extreme 
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hardness, combined with toughness, which 
characterised the new shot, was so great that 
the piercing power was increased fully 20 per 
cent.,and it generally happened that perforation 
was effected without any damage to the shot. 
Extraordinary efforts were consequently made 
in every direction to defeat the new projectile, 
and once more a swing of the pendulum 
occurred. Cemented plates were brought in, 
possessing the two qualities of hardness and 
toughness. Captain Tresidder discovered that 
by the application of a water jet to the hot 
metal a degree of hardness was produced which, 
in ordinary plungirg, was prevented by the 
formation of steam, and Harvey, in America, 
perfected a process of carbonisation by contact 
with carbon at high temperature for several 
davs, the face being finally water-hardened. A 
I01-in. Harvey plate at Indian Head was success- 
ful against an 8.in. Carpenter steel shot of 
250lbs., with a velocity of 1,700 foot-seconds, 
and a perforating power of 148in. of wrought 
iron. This plate, therefore, was much superior 
to the steel and compound plates then being 
supplied to the Royal Sovereign and other ships, 
and, at the same time, Schneider was making 
plates which approached the Harvey system in 
quality. The advantage gained was enormous, 
and on steel faces, hardened by the Harvey and 
Schneider processes, excellent projectiles broke 
up, and sometimes became disintegrated. 

The Harvey process has been employed in 
the armour of a great many ships of war, but 
not long after it had been introduced Krupp 
came forward with the process which has now 
superseded it, and which, if we except the 
action of capped projectiles, has withstood the 
attack of armour-piercers. Krupp’s plates, with 
which he began to experiment in 1893, are 
described by him as “ one-side-hardened nickel 
steel plates” (Einseitig gehirtete Nickelstahl- 
flatten), and are known in this country and 
in America as “ Kruppised" or Krupp plates. 
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Their extreme hardness is carried by a special 
process toacertain depth, while the back of the 
plate is very tough 2nd enduring. When, in 
1896, a trial of the new Krupp method was 
arranged, preliminary to the sale of the rights 
to the English firms of Brown, Cammell, and 
Vickers, and the French companies of Schneider, 
Chatillon, and Saint-Chamond, plates of various 
thicknesses were tested. The projectiles were 
of French manufacture, and English and French 
engineers were present. The result was per- 
fectly satisfactory as showing the advantage 
gained by the process, and proved that enor- 
mous progress had been made. The considera- 
tion for the use of the patent was a certain 
royalty per ton for all plates manufactured. 
The process is most successful with plates up 
to біп. thickness, the effect for thicker plates 
being not so well ascertained. Every country 
recognised the advantage of the new method, 
and, by agreement, the Russiin Government 
works were enabled to make the new plates. 
The Carnegie and Bethlehem Companies ob- 
tained the rights in the United States, and in 
Austria the Witkowitz firm. The Terni Works, 
in Italy, also make a special steel which seems 
to be the same or closely analogous. The 
resistance of Krupp plates, with their hard 
surface, breaks up the point and head of the 
ogival-headed projectile, and their extreme 
toughness offers great resistance to punching 
and cracking. Results have also been attained 
which justify the belief that a Krupp plate is 
equal to a compound plate of double its thick- 
ness. It is not necessary to point out how 
great was the effect of this new system of 
hardening steel upon the protection of ships. 
It has enabled thinner armour to be used, and 
the area covered to be more extensive ; and it 
may be said that at the present time a I2-in. 
gun of Şo tons fairly matches a 12-in. plate. 
The plate has thus remained victorious over 
the projectile, and the eminent authority who 


The following results, illustrating the advantage of the “Johnson cap,” were obtained at Messrs. Vickers, Sons and Maxim's range at 


Eskmeuals against a 12 іп. Vickers К.С, plate (1,000 yds.) 


(Fig. 1.) First round.—6-in. Johnson armour-piercing capped shot, weighing 105 Ibs. Plate was completely perforated and projectile broken 


up. Penetration measured 15 in. to base of shot, but wter removing its fragments the penetration. measured. 234 iu. 
This shot struck exactly in front of a horizontal H girder and bulged it 


scaling. 18/5in. Н x 205 іп. V. No cracks. Diameter of hole 6 in. 


back 1j in.. otherwise it would have gone completely through. Striking velocity, 2,799 foot-seconds : 
Second round.—€-in. Johnson armour-piercing shot, without cap, weighing тоо Lbs. 
Extent of injury by scaling 184 in. Н x 19 in. V. 


33 1п.: but point of shot remained fused in plate, 
hole — 8 in. 
5.513 foot-tons. 


Third round.—75in. Johnson armour-piercing capped shell, weighing 205 lbs. 


There was no trace ot bulge at back, or displacement of backing. 


Extent of injury by 


striking energy, 5,705 foot-tons. 

Projectile completely broken up. Penetration about 
No cracks. Diameter of portion of shot in 
Striking velocity, 2,820 foot-seconds ; striking energy, 


Projectile broken up, but all the point portion, including 


2 in. of core, remained in plate. It was not, however, fused in as in Round 2, for a feeler could be inserted in many places round the periphery up 


to 7 iu. from face of plate. 
Өй in. 
215 іп. V. 


Base portion set up and part tlowed in molten state into the front of соге, moulaing itselt to its contour, 
Striking velocity, 2,444 foot-seconds ; striking energy, 8,492 foot-tons. 


Penetration to front end of core was 5in., if, therefore, the point preserved its profile, the total penetration would be 


Extent of injury, 23°5 іп. Н x 
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FIRST 


SECOND 
RESULTS OBTAINED AFTER FOURTH ROUND AGAINST A I2-IN. VICKERS K.C. PLATE, ILLUSTRATING THE ADVANTAGE 
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writes upon armour in the “ Naval Annual” has 
said that, in the case of all new ships with 6-in. 
Krupp armour, equal to from 15 in. to 18 in. of 
wrought iron, anl impenetrable to our best 
6-in. gun at quite short ranges, such as 1,500 
yards, it is evident that more powerful guns are 
required, having a penetration of from 18 to 
20 in. of wrought iron at 2,000 yards. “Even 
if 3,000 foot-seconds muzzle velocity could be 
attained with a service charge from the б-їп. 
gun, as has been promised by some sanguine 
prophets, this would uot suffice, and a more 
powerful gun is an absolute necessity."  Inci- 
dentally something may be said here concerning 
some of the guns which now, in splendid pro- 
tective mountings, are being placed in our own 
and foreign ships. The new Vickers б-їп. gun, 
with which a metal cartridge is not used, 
possesses a perforation of wrought iron at the 
muzzle of 21 in., and in the 7°5-in. gun which 
Is being placed in the new ships, the figure 
IS increased to 27-1 in. At the Eskmeals trials 
the firing with the latter gun represented the 
rate of eight aimed rounds a minute. The 
penetration at the muzzle of the Elswick 6-in. 
gun is given as 213 in., 2372 in., and 25°15 in. 
in the case of the 40, 45, and so-calibre 
pieces, while for the same proportionate length 
of gun, in the case of the 7'5-in., the figures are 
26°75, 29'10, and 3r'65 in. It is obvious, how- 
ever, that at ranges such as have been indicated, 
the 6-in. gun could not suffice, and hence the 
improvements in that weapon and the intro- 
duction of guns of larger calibre. The pene- 
tration has increased more than 50 per cent. 
during the last few years, but the protection 
has gone up quite 100 per cent. In the case of 
heavy guns the advance has also been enormous. 
The ra's-in. guns of the Royal Sovereign are 
inferior in perforating power to the 12-1n. guns 
of the Aajeslic, and still more to those ot the 
Implacable and the French Suffren, but these 
again are outclassed by the like guns of the 
Russian Tsarevilch and the American Georgia. 
The Armstrong 12-in. guns in the Elswick 
tables are given a penetration of wrought iron 
at the muzzle of 42°6 in. (jo-calibre), 4677 in. 


-introduced. 
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(45-calibre), and 50:9 (50-calibre), thus illus- 
trating the prodigious advances made. 

Returning now to the armour plates attacked 
by modern guns, it deserves to be mentioned that 
Krupp non-cemented plates made by Messrs. 
Cammell have behaved very well. A 4-in. plate 
defeated a 4°7-in. shot with a velocity of 1,813 
foot-seconds and a penetrating power of 9 in. 
Sir W. G. Armstrong, Whitworth and Co. also 
presented at Whale Island, in April, 1901, three 
4-іп. non-cemented plates, which were tested with 
45-lb. armour-piercing projectiles with a striking 
velocity of about 1,635 foot-seconds, from a 
7-in. gun. Three shots were fired at each 
plate, and the maximum penetration was just 
over I in., without bulge or cracks, while the 
projectiles were shattered by the impact. 

In these remarks, however, as to the contest 
between the gun and the plate, giving the victory 
to the latter, there has been no regard to the 
capped projectile, and the success which was 
referred to at the beginning may suggest that 
perhaps the cap will again bring about a swing 
of the pendulum, by adding new power to the 
projectile, unless, indeed, some “ de-capping " 
device, such as has been proposed, should be 
The value of cemented plates is 
found in the action of their surfaces, since these, 
by their extreme hardness, determine the frac- 
ture of the attacking projectile before it can 
reach the softer ordinary steel. It is a fact, 
however, that, if the projectile can make a hole 
through the hardened part sufficiently deep, it 
rarely breaks up, and has a good chance of 
passing tnrough. A trial took place at Shoe- 
buryness towards the end of 189r, in which a 
plate resisted the attack of a projectile, but, when 
a thin coating of iron had been placed in front 
of the plate, the same projectile passed com- 
pletely through. The fact was considered curious, 
and theoretically might perhaps be difficult to 
explain, but it was soon suggested to many 
minds that, if the soft metal plate enabled the 
projectile to penetrate the steel, a cap of the 
same material might with advantage be added 
to the projectile itself. 

It тау be concluded that the breaking up of 


(Fig. 2.) Fourth round.- -6-iu. Vickers armour-piercing shot. fitted with “Johnson сарф weighing 105 5 Ibs, Shot completely perforated plate, 
but did not get through the wood backing or skin-plate. The shot remained in hole in backing, the rear of base being 9 iu. from surface of plate; 
а fecler could be inserted along the outside of shot to a distance ot 16 in. trom surtace of plate. The wood backing was split and driven out- 
wards, and the skin-plate was bulged out over an inch, till it came in contact with the lare iron plate washer against which the large nut on the 
bolt was screwed. The extent ot injury by scaling was готи. Н x22] in, V... Striking velocity, 2.780 fool-scconas ; striking energy, 5,070 foot-tons. 
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the ordinary shot upon impact with a cemented 
plate results instantaneously with the shock, 
while the pressure of the cap has for its effect 
to give an appreciable degree of duration to the 
attack, thus permitting the ogival head of the 
projectile to reach a zone of softer metal, and 
to check in the projectile itself those vibrations 
which lead to fracture. In short, the soft cap 
protects the hard point of the shell, and holds 
it in position while its work is in progress. 
Admiral Makaroff, the eminent Russian officer, 
undertook in 1894 a series of trials with 
armour plates and special projectiles, which were 
described at the time as being manufactured by 
a secret process, and were called “ magnetic." 
It was soon divined, however, that the word 
* magnetic " was intended to conceal their true 
character, and that they were in fact capped 
shot. The concealment of the projectile from 
view suggested the application of some visible 
device, and screens were employed which 
might catch anything detached from the shot, 
while it was stated that the process was applied 
to Holtzer projectiles, a circumstance which 
seemed to point to a mechanical father than a 
metallurgical process. The trials took place at 
Ochta, on June 28th, 1894, when two Harvey- 
Tresidder plates, 8 ft. square and 6 in. thick, 
were furnished severally by Brown and 
Cammell, and one of the same dimensions Іо in. 
thick by Brown. These were attacked by 6-іп. 
projectiles from ап Obukhoff 45-calibre gun, 
the striking velocity for the 6-in. plates being 
about 1,850 foot-seconds, and for the ro-in. plate 
2,400 foot-seconds. Owing to the curve 
of the plate, the angle of impact was 
from 8 deg. to то deg. from the normal. 
The projectiles were made at the Putiloff 
works, and, while those of the ordinary 
class broke up, the  "secret.process " or 
'* magnetic " shot perforated the plates direct, 
in one case striking at about 25 deg. from 
the normal, though oblique impact failed against 
the Cammell plate. With the Brown б-іп. 
plate these capped shot went through in every 
case, though one was broken up, while the 
ordinary projectiles were fractured, but one of 


(Fig 3.) Fifth round.—6-in, Standard Firth armour-pierciny shot, without cap, weighing too lbs. | | 
The diameter of periphery of front of projectile left in the plate was іп. A large piece ot 


tion, 3in. Point of shot remained fused in plate. 
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them caused five or six cracks. In the case of 
Cammell’s 6-in. plate, two of the capped shot 
were pulverised, but these struck at 25 deg. from 
the normal. At 20 deg. one of the capped shot 
broke up, but penetrated to а depth of 273 in., 
and one which hit at 15 deg. went through and 
broke the plate. Another, within 10 deg. of the 
normal, completely perforated. In the attack 
upon Brown's ro-in. plate, two capped shots 
went through at 8 deg. from the normal. The 
cap did not, in every instance, save the shot 
from fracture, but the penetration was greatly 
increased even when it broke, and it enabled the 
shot to perforate treated plates in conditions in 
which uncapped shot were totally defeated. 
Trials have shown that it is difficult to depend 
upon the effect of capped projectiles when the 
impact is at a considerable angle, and if oblique 
hre should play a large part, it may be surmised 
that the application of the cap might often be 
ineffective. 

Projectiles of this class were advocated by Mr. 
Hadħñeld, Colonel Bainbridge, and others, andit 
was stated on good authority that comparative 
tests with Wheeler and Krupp projectiles were 
made in Germany, and that the latter proved 
themselves as good as the former. Mr. Isaac 
G. Johnson, of Spuyten Deeyvil, U.S.A., worked 
out his plan with considerable success. He 
used a special steel, and fitted his cap to a solid 
projectile. On April 30th, 1896, a capped 6-in. 
IOO-b. shot perforated a  7-in. reforged 
Harveyized Carnegie plate. Other successes 
followed, and the trials were watched with con- 
siderable interest. In France, Holtzer and 
Saint-Chamond projectiles were tried, in which 
the cap was applied hot and shrunk on the 
ogival head, or mechanically attached. The 
“Johnson cap” has been attached by means of 
a groove near the point, while Messrs. Hadfield 
employ a rib on the shot, also near the point. 

An important trial of а special Beardmore 
6-in. plate at Messrs. Vickers' range in October, 
I891, threw clear light upon the value of the 
cap, and foreshadowed the success of last May, 
which has been alluded to. The projectile was 
an Elswick armour-piercer of 1oolbs., and in 


Shot completely broken up. Penetra- 


shot rebounded and was found 20 ft. in front of plate, Striking velocity, 2.827 foot-seconds ; striking energy, 5,542 foot-tons, | 
NOTE.—These last two shots loosened somewhat the portion of the 776-11 armour-piercinj shell, fitted. with cap, used for the third round, so 
that now a tecler can be inserted outside the shell for a distance of 11] in., showing that this capped shell must have nearly, if not quite, 


perforated the plate. 


380 


the first three rounds, in which the highest 
power resulted from а striking velocity of 
2,177 foot-seconds and 3,280 foot-tons striking 
energy, with a penetration of wrought iron of 
15'7 іп. by Tresidder’s formula, the projectiles 
were completely broken up, and no cracks 
resulted in the plate. In the fourth round, 
with a striking velocity of 2,261 foot-seconds 


FIRST ROUND 


Page's Magazine. 


and striking energy of 3,550 foot-tons, the point 
of the projectile just broke through. In the last 
round, with a capped projectile (105'9 Ibs.), the 
striking velocity being reduced to 1,945 foot- 
seconds, the striking energy to 2,778 foot-tons, 
and the penetration of wrought iron to 15:8 in., 
the projectile completely perforated the plate 
undamaged, and passed through the backing to 


SECOND ROUND 


RESULTS OBTAINED AFTER A FIRST AND SECOND ROUND AGAINST A 6-IN, VICKERS К.С. PLATE, 
ILLUSTRATING THE ADVANTAGE OF THE “JOHNSON CAP." (FIG. 4). 


First round.—A б-їп. Vickers armour-piercing shot, without cap, and weighing 100 lbs, was discharged 
B), loaded with 12°5 lbs. of cordite, at a distance of 
The extent 


against the above target from a 6-in. gun (Mark 


1.000 vards. It was observed that the projectile was broken up, the point remaining fused in the plate. 
No cracks were formed by the impact, but signs of a bulge were 
discernible at the back of the plate. The muzzle velocity was 2,034 loot-seconds, striking velocity 1,995 foot-seconds, 


of injury by scaling was 24 in. H X 22 in. V. 


and the striking energy 2,766 foot-tons. 


Second round.—-The next attempt was very successful. A 7°5-in. armour-piercing shell, fitted with the 
‘t Johnson cip," and weighing 205 lbs., discharged at 1,009 yards from a 7°5-in. gun (50 cals.), loaded with a charge of 
35°31 lbs. of cordite, not only completely perforated the plate and backing, but the point of the shell, weighing 
92 Ibs., penetrated 20 feet into a sand bank at the rear of the target. 
plug were found, and the size of the hole in the plate measured 8:75 in. x 85 in. 


the aperture to the extent of 14 5 in. Н. x 145 in. V. 


2,186 foot-seconds, and the striking energy 6,795 foot-tons. 


No fragments oí the projectile, except {һе base 
Scaling had taken place around 
The muzzle velocity was 2,221 foot-seconds, striking velocity 
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bury itself beyond. A trial of a 6-in. Carnegie e Strikin Striking Penetra 
= Gun Projectile, \ energy tion. 
plate gave analogous results, and a capped pro- "1 Ibs бий. Feat tous: id 
jectile of 1oolbs., with 1,913 foot-seconds strik- IO .. 500 .. 1753 .. 10004 .. 41 
ing velocity, was found just equal to an uncapped IO ... 500 ..  L779  .. 10,053 ri 
one with 2,290 foot-seconds, and it increased " AM uu ж... ЖОЦ, жес ДШ 
the penetrating power by 25 per cent. [Eus WR lac T uuo dx368 y 
The following table shows the results with I2 .. 808. OE a 16233 6 
an II-in. Krupp plate, manufactured by the Sas, CHOR uo. AS 15,072 7 or 8 


Bethlehem Steel Company, representing turret- 

armour of the battleship Maine, which took In the first three rounds with ordinary pro- 
place at Indian Head in May. They were not  jectiles the plate was bulged, but not cracked. 
so conclusive in regard to the value of the The other rounds were with capped projectiles 
capped shot. —a Midvale, a Wheeler, and a Carpenter— 


VICKERS КІС PEATE N° 


FIRST ROUND SECOND ROUND 
THIRD ROUND 
RESULTS OBTAINED AFTER THE THIRD ROUND AGAINST А 6-IN. VICKERS KC. PLATE, ILLUSTRATING 
THE ADVANTAGE OF THE ‘‘ JOHNSON CAP.” (FIG. 5.) 


Third round.—The above photo shows the aspect of the plate after the third round. А 6.in. Vickers armour- 
piercing shot, fitted with a “ Johnson cap," and weighing 105 lbs., propelled from a 6-in. gun (Mark В) by a charge of 
12°94 lbs. of cordite, completely perforated the plate and backing, as in the case of the heavier projectile. The shot, 
however, broke up, and pieces of it were afterwards found at the rear of the target. The size of the hole was about 
6:5 in., the extent of injury by scaling being 13 in. Н x 14 in. V. The mean muzzle velocity was 2,007 foot- 
seconds, the striking velocity 1,971 foot-seconds, and the striking energy 2,829 foot-tons. 
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the first of these rounds being at about 
154 deg. from the normal, and somewhat more 
in the case of the succeeding rounds. 

An attempt has now been made to show the 
varying conditions which have attected the 
contest between the gun and the plate, giving 
the superiority first to the one and then to the 
other. It has been shown that the Krupp 
process has enabled the plate to triumph, but 
that the introduction of the cap, which is now 
sure to be adopted, may again shift the balance 
and make the contest more equal. It remains 
to be seen what further advance may yet be 
made to meet the reinforced attack. 

It must be remembered, however, that the 
introduction of a cap is not solely a matter 
concerning velocity and energy. The value of 
a gun rests even more in its ability to direct a 
projectile to the point desired, and anything 
that changes the conditions of its external 
ballistics requires to be considered from another 
point of view entirely. It has been pointed 
out that the use of the cap is likely to reduce 
the stability of the projectile in its flight, greatly 
to diminish precision of fire, and to overthrow 
entirely existing tables of fire. In view of 
these considerations, the late Admiral Sampson, 
then a captain, an officer of great compe- 
tence in ordnance matters, is said to have 
pronounced against the use of the cap except 
in special conditions. Remembering also 
the fact that capped projectiles are more 
uncertain in result as the striking angle is 
increased, being affected in greater degree in 
this regard than ordinary shot, it may be 
concluded that the long contest between the 
gun and the armour-plate will not soon be 
decided by the temporary victory of either of 
the adversaries. 

How far it is from settlement may be seen 
by the rival claims now put forward in the 
United States. Ordnance and artillery officers 
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of the Army have devised a new fuse which 
they declare will not detonate until after the 
shell has entered far into an armour plate, and 
it is suggested that, with the tremendous 
velocities now attained, and the great advances 
made with smokeless powder, further progress 
in the manufacture of plates becomes necessary. 
The Naval authorities recently tried an armour- 
piercing shell at Indian Head, for which it is 
claimed that it will perforate armour of a 
thickness equal to its own calibre, carry- 
ing a heavy charge of high explosive. А 
6-in. shell is, indeed, said to have passed 
through a 6-in. plate, breaking up on the 
other side. It seems desirable, however, to 
receive reports of armour-piercing high ex- 
plosive shells with some caution, until extended 
trials have demonstrated their effectiveness. 
Meanwhile, Lieut. Cleland Davis, U.S.N., 
attached to the Bureau of Ordnance, has intro- 
duced an electrical carbon treatment for armour 
plates, which is said to have results much 
superior to anything yet known. It is stated 
that heavy currents of electricity are directed 
on the plate, while it is in a heated state, by 
large carbon anodes. The electric current 
forms an arc, carrying with it a portion of the 
carbon of the anode to a depth regulated by the 
length of the application, thus rendering the 
plate exceedingly hard. Admiral O'Neil is 
believed to attach much importance to the in- 
vention, but further information regarding it is 
much to be desired. The process appears to 
give new promise to the plate. It is, at the 
same time, worthy of note that Lieut. Davis has 
himself introduced а new form of explosive 
shell designed to increase the capacity for a 
bursting charge, and to add to the per- 
forating power by concentrating the weight 
in the line of attack—in other words, to 
strengthen the walls of the shell in order to 
resist fracture. 
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Н, 
MARCONI'S SYSTEM. at this date was using a very simple apparatus, 
N the annals of “ Wireless" Telegraphy based upon the elements generally employed 
the year 1896 is memorable for the arrival in Hertzian experiments; and his own con- 
on the scene of Mr. Marconi, a young  tributions to it appear to have consisted mainly 


Italian, who came 
ќо this country 
armed with a patent 
which he had pro- 
visionally applied 
for, and with an 
apparatus which he 
had been testing 
for a year рге- 
viously near Во- 
logna. The British 
Post Office, repre- 
sented by Mr. 
(now Sir) William 
Preece, and the 
Royal Engineers, 
were conducting 
experiments on 
Salisbury Plain,and 
Mr. Marconi had 
no difficulty in ob- 
taining an invita- 
tion to exhibit his 
system. Signals 
were exchanged 
across a valley one 
and a-half miles 
wide, and the re- 
sults were promis- 
ing enough to 


Lafayette, London.) 


GUGLIELMO 


warrant more extended trials, which were 
carried out under the auspices of the Post 


Office at Penarth and elsewhere. 


Mr. Marconi 


MARCONI. 


in earthing one 
pole each of the 
transmitter and co- 
herer, introducing 
choking coils into 
the receiving cir- 
cuit, and laying 
down a hypotheti- 
cal law of squares 
as representing the 
relation between 
the height at which 
he placed his 
“capacities” — 
cubes of metal, 
probably biscuit 
boxes in the first 
instance—and the 
space over which 
signals could be 
detected. 

Mr. Marconi, 
however, possessed 
a quality of energy 
which was worth 
more than his origi- 
nal apparatus, and 
owing to this, and 
the favourable cir- 
cumstances which 


have enabled him to carry out costly experi- 
ments on a large scale, he has gone on 
adding continual and real improvements to 
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the system, and has succeeded in mono- 
polising to a large extent its commercial 
possibilities. Indeed, on the practical side, he 
has had uo rival so far but Professor Slaby, in 
Germany, whose work will be dealt with later, 
and in point of record accomplishment he has 
left Professor Slaby, as well as others, far 
behind. The public hasa weakness for records, 
and Mr. Marconi's work has thus attracted an 
overwhelming share of popular attention. This 
in its turn has produced counter-attentions of 
an opposite character, and has led Mr. Marconi 
into controversial discussions as to the originality 
of his system and the value of what he has done. 
With regard to the latter, let it be admitted that 
he has taken a leading part in bringing “ wireless" 
telegraphy into practical use. He has foreseen 
and forestalled its most useful applications. 
With apparently unlimited resourcefulness, 
working from short, up to gradually longer 
distances, he has erected station after station 
in remote and often uncongenial localities. He 
has spent weeks at a time at sea testing and 
improving the details of his receiving instru- 
ments. He has tried every known kind of 
apparatus, modifying it to suit his own needs, 
and has introduced methods of working that 
were unknown. In fine, nothing has damped 
his pertinacity or self-confidence, and these 
qualities, though scarcely of an ingratiating 
kind, do not fail to appeal to Anglo-Saxons, 
who never withhold tribute from the man who 
succeeds. 


MARCONI'S CLAIMS TO ORIGINALITY. 


On the other hand, it is easy to overrate the 
originality of (at any rate) Marconi's earliest 
work, on which he stepped into fame, and 
gushing writers for the press have habitually 
done so, with the result that certain men of 
science have been driven into an opposite 
camp, and have accused Mr. Marconi of sup- 
pressing in his papers the credit due to others. 
His first patent, already mentioned, lends some 
colour to their view. Under the comprehensive 
title of “my invention” it sets forth a number 
of things which were pretty well known before, 
and were certainly not invented by Mr. Marconi. 
Its claims embrace, for instance, Righi's oscil- 
lator, Lodge's "antenn:e," Lodge's tapper 
worked by a relay, Branly's and  Lodge's 
coherers, Righi's detector for fixing the proper 


Page's Magazine. 
length of the “апіеппғе,” Hertz's parabolic 
reflector, and other similar devices. It does 
not claim the long vertical wires which were 
really the secret of Marconi's success, possibly 
because Edison had previously used and patented 
the same idea. 


HIS FIRST APPARATUS. 


In the Strand Magazine for March, 1897, there 
is an illustratea interview with Mr. Marconi (an 
unusually fulsome production), which, at all 
events, contains one item of interest. This is a 
portrait of the inventor seated before his early 
apparatus. On one side is what appears to be 
an ordinary Righi oscillator, on the other a box 
containing the coherer and battery, with hori- 
zontal ''antenn:e," or copper strips, such as 
Lodge first used for tuning and strengthening 
the coherer circuit. On top of the box is a 
telegraphic instrument worked by the relay 
inside. There is no element of novelty in this 
apparatus, and on the face of it no special 
modifications. Опе may fairly suppose that Mr. 
Marconi, either from inexperience in drafting a 
patent, or from the difficulty of describing his 
arrangements without specifying all the apparatus 
used, was led to include much that he had 
found ready to his hand when he began working 
at the subject. Having cleared the ground on 
this point, we can leave Marconi's first. patent, 
which contains very little that is now of 
value, and trace the course of his subsequent 


MODIFICATIONS AND IMPROVEMENTS. 


In 1898, Mr. Marconi broke off from the Post 
Office, and joined a company formed to exploit 
his system. He began by erecting a station at 
the Needles, Alum Bay, in which “ capacities," 
parabolic reflectors, etc., were more or less 
discarded, and in which the principal feature 
was a long insulated wire, suspended from a 
mast. This was connected at the lower end to 
one of the ball terminals of a 1o-in. induction 
coil, worked by a battery of 100 cells, partly in 
parallel, the other terminal of the coil being 
connected to earth. А press-down key enabled 
the circuit to be made and broken for longer or 
shorter intervals. Signals were sent to a 
receiving instrument on a small steamer out at 
sea, the vertical wire being in this case used as 
a collector. As soon as results warranted it, a 
corresponding station was erected at Bourne- 


—— am 


ine 


Beak ттт ТГ Т RN XV XV XY XY P 


2 MEAE аам BAB 


м< f 


: t 
и VAPAPAVAVAVAY AVAVAVAMA e 


TSA ae VIVE YT 40 


ООА 


Ф; 


Lf 


Ж oe +. 


М 

E 

wh 
" 


AAT AVAYAYAVAYAWAV AMA WA 8 9: 
ачага, АУУ)... 


Е 
a 
[| 
\ 


І 
3 
Ш 

1i 


ке 


X zi 
7 


+! 


S 


_ ae Se Se ee ча ee Pe we eae TV TY SIT va aaa A vl 
ES АУД АД VA VA VA Y Y EA 


а? T | 
а a WI CWB ЧР Ру Р "л ч 


` 


м АР 


MARCONI STATION AT POLDHU, CORNWALL, 


386 
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mitting apparatus, and only became 
effective when the vertical wire was 
switched on to it, thus enabling Hertzian 
waves to penetrate the screen. With 
the “aerial” connected at one station 
to the transmitter and at the other to 
the receiver, signals were sent from the 
former by depressing the key зо as to 
form Morse code letters. The surgings 
set up in the wire were communicated 
as waves to the ether, and spread out 
in every direction like concentric ripples 
at the speed of light. When these cut 
the vertical wire of the receiving station, 
corresponding surgings (but faint in 
proportion to the distance) were set 
up in that. These were communicated 
tothe coherer, with the result tbat it 
became a partial conductor, allowing 
sufficient current to pass from the 
single cell to operate the relay, which 
in turn operated the Morse inker. At 
the same time the tapper was set in 


MARCONI INSTALLATION AT MAHUKONA, HAWAII. motion, so as to 'decohere" the 


coherer and render it sensitive once 


mouth, r4 miles distant across the Solent, and more. The action between coherer and tapper 
later at Poole, 4 miles further still. The receiving being very rapid, it hardly affects the heavy 
apparatus was that already mentioned, consisting working of the Morse instrument, which there- 


of the vertical wire (or 
“ aerial") connected to one 
terminal of а metal-hilings 
coherer, the other terminal 
being connected to earth. 
Arranged їп shunt across 
the coherer was a circuit 
containing a single cell and 
a relay instrument, which 
actuated a second systein, 
in which was а stronger 
battery and a Morse re- 
corder. The relay also 
worked the tapper, which 
was an electric bell vibra- 
ting against the coherer. 
Choking coils and conden- 
sers were included at various 
parts of the circuit. The 
receiving apparatus was 
securely enclosed in a metal 
box (such as Branly had 
found necessary) to protect 
it from the adjacent trans- 
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Wireless Telegraphy. 


fore registers true dots and dashes corre- 
sponding to the working of the key at the 
transmitting station. Mr. Marconi described 
this system fully in a paper read before the 
Institution of Electrical Engineers in March, 
1899, and recorded the work achieved with it, 
which included reporting the yacht races in 
Kingstown Harbour from а steamer, in 
1898, and establishing communication between 
Osborne House and the Royal yacht Osborne 
during the cruise of H.R.H. the Prince of 
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with a condenser in the circuit, was placed 
across the terminals of the secondary. Coil and 
condenser were constructed so as to be “in 
tune or symphony" with the particular oscilla- 
tions given off by the transmitter. In a dis- 
course delivered at the Royal Institution, 
November, 1900, Mr. Marconi, curiously enough, 
says nothing about this use of the transformer, 
but confines himself to its power of reinforcing 
the faint oscillations received, and so extending 
the range of signals. He says :— 


MARCONI INSTRUMENT ROOM ON BOARD S.S, “ MINNETONKA.” 


Wales, at the time that he was suffering from a 
fractured patella. 


TUNING THE CIRCUITS. 


The chief defect in the system at this time, 
and it wasa serious one, was the absence of any 
device for tuning or screening the circuits, and 
Marconi's subsequent patents and experiments 
were mainly devoted to this necessary end. His 
first arrangement, patented June Ist, 1898, was 
the device known in Marconi language as the 
“ jigger.” Тһе vertical wire was no longer 
insulated, but connected to earth direct through 
the primary of an induction coil. The coherer, 


The object of this transformer is to increase the E.M.F. 
of the induced oscillations at the terminals of the coherer, 
and therefore cause it to break down with a weaker 
oscillation, and so be affected at a much greater distance 
than would be possible if it were connected directly to 
the vertical conductor. The results given by 
some of these induction coils have been remarkable. 
During the naval manceuvres I had an opportunity of 
testing how much they increased the range of signalling 
with a given amount of and height. When 
working between the cruisers Juno and Europa, I ascer- 
tained that when the induction coil was omitted from the 
receiver the limit distance obtainable was seven miles, 
but with an induction coil similar to that shown, a dis- 
tance of over sixty miles could be obtained with 
certainty. 


energy 
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FIG. I. 


In the interesting series of experiments car- 
ried out between South Foreland and Wimereux, 
near Boulogne, in 1899, this device was con- 
stantly employed. A permanent installation had 
been fitted up at the same time between the 
South Foreland Station and one of the light- 
ships on the Goodwins, and Mr. Marconi was 
understood at the time to claim that signals 
from the lightship did not clash with or confuse 
the signals from Wimereux. 


PROBLEMS IN SYNTONIC EFFECTS. 


The selective properties of the “jigger " were 
set forth in a subsequent paper of May 15th, 
1901, read before the Society of Arts, and 
entitled “Syntonic Wireless Telegraphy.” In 
this paper various methods of tuning the circuits 
at the different stations were described, begin- 
ning with the one referred to. Mr. Marconi 
described it as “the introduction of a proper 
form of oscillation transformer in conjunction 
with a condenser so as to forma resonator tuned 
to respond best to waves given out by a given 
length of aerial wire.” He then went on to 
explain that a vertical wire pure and simple isa 
bad form of radiator for syntonic effects. A 
vertical wire discharges all its energy in one or 
two violent oscillations, whereas what is required 
is a persistent radiator, one which will give a 
more prolonged series of timed oscillations, the 
effect of which ona distant resonator will be 
cumulative, like the timed pulls on a heavy 
bell. A violent and quick radiator may affect 
all sorts of receivers, however tuned; but a 
persistent and less violent radiator will only 
affect the particular receiver which is tuned to 


MARCONI TRANSMITTER, WITH DOUBLE SYNTONISING COIL. 


Page’s Magazine. 


it, because the oscillations given 
out are too feeble individually to 
affect others. Mr. Marconi offers 
two main solutions of this problem. 
The first is to use “an ordinary 
vertical radiator placed near ап 
earthed conductor, the effect of 
which is to increase the capacity oí 
the radiating wire without increasing 
its radiative power." By making the 
two conductors unequal in length а 
difference in phase of the oscilla- 
tions was obtained, “ otherwise their 
mutual effect would be to neutralise 
one another. The second solution 
was considered at the time more im- 
portant. In it the radiating and resonating 
conductors take a cylindrical form, the earthed 
cylinder being one inside the other. The large 
capacity of the receiver, it is claimed, causes it 
to be a resonator possessing a decided period ot 
its own, so that it is no longer apt to respond to 
frequencies which differ from its own period of 
electrical oscillation, nor to be interfered with 
by the stray ether waves which in summer 
especially render “ wireless " telegraphy uncer- 
tain. Cylinders 7 metres high and 1} metres in 
diameter, made of zinc, were used, and are stated 
to have worked successfully and without inter- 
ruption from neighbouring stations between 
Poole and St. Catherine's Bay, Isle of Wight. 

Mr. Marconi claims in his paper that this 
arrangement is protected by his patent of 
March 21st, 1900, No. 5,387, but reference to this 
patent shows that it is for a concentric cable, 
or pair of vertical conductors, which should in 
any case be of considerable length, and the 
tuning is effected by the use of inductance coils. 
At the transmitting station a coil of variable 
inductance is used in circuit with one of the 
conductors, and at each receiving station a 
similar coil, but of fixed inductance, in circuit 
between the coherer and one of the conductors. 
The inductance of the coilat the transmitting 
station is varied so as to be in tune with any 
desired receiving station. 

This is similar, though by no means identical, 
with a further system described in the Society 
of Arts paper, and claimed as patented April 
26th, 1900, in which a single vertical wire is used, 
and the tuning is effected by a closed condenser 
circuit, such as was devised by Sir Oliver Lodge 


Wireless Telegraphy. 


in his syntonic Leyden jar experiments. The 
transmitter consists of a variable condenser in 
circuit with a Tesla coil or transformer, and 
the vertical wire is made to correspond with 
this in period by adding or taking away length. 
In the receiver, the vertical conductor is con- 
nected to earth through the primary of an 
induction coil as before, and the coherer com- 
pletes the secondary circuit, but has an adjust- 
able condenser shunted across its terminals. 
In order to get the best results, the period of 
oscillation of the vertical wire, transformer 
primary, and earth connection should be in 
resonance with the secondary circuit which in- 
cludes the condenser. The condenser ''in- 
creases the capacity of the secondary resona- 
ting circuit of the transformer, and in the case 
of a large series of feeble, but properly timed 
oscillations being received, the same is summed 
up until the E.M.F. at the terminals and the 
coherer is sufficient to break down its insula- 


tion." 


SIMULTANEOUS MESSAGES. 


With this system Mr. Marconi claims to be 
able to transmit multiple messages from one 
vertical wire, by means of differently tuned 
circuits, each of which will communicate with 
one particular receiving station similarly tuned, 
and with no other. Professor Fleming vouches 
for the accuracy of this claim, but I am not 
aware of the extent to which it has been tried. 
Fig. 1 shows a duplicate transmitting apparatus 
in which selective tuning is got by dividing the 
long coil shown into two unequal parts, corre- 
sponding with the receiving apparatus at two 
different stations. This apparatus has been 
demonstrated to various Government officials ; 
but, so far as I know, it is not yet in permanent 
use. Syntonic apparatus оп the principle just 
described is, however, commonly installed by 
the Marconi Company now, and syntonic 
messages have been successfully exchanged 
with an American liner up to a considerable 
distance, the same being imperceptible to a 
second liner following in the wake of the first. 


TRANSATLANTIC COMMUNICATION. 

Mr. Marconi's most recent work has been in 
the direction of establishing Transatlantic com- 
munication, and his results have been so widely 
published that there is no need to dilate on them 
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here. ‘The apparatus used in these experiments 
has not been described, but it is known to 
differ very considerably from anything Mr. 
Marconi has used before, and the small photo- 


POLDHU STATION. 


ALTERNATOR, 


graph of the interior of the Poldhu station'in 
Cornwall, which Mr. Marconi has built for these 
experiments, shows that an alternator of very 
considerable size is required. This, if report 
speaks accurately, generates a continuous high- 
tension. Tesla discharge, which is interrupted 
by means of a magnetic, or more probably a 
mechanical, blower. The radiator consisted, in 
the first instance, of 50 naked wire conductors 
suspended from a horizontal wire rope joining 
the top of two masts, each 48 metres high, and 
converging to а common centre. А correspond- 
ing station at Cape Cod, Mass., U.S.A., had the 
conductors suspended from a circular ring 
joining the tops of a great circle of masts (see 
illustration), but both stations were unfortunately 
wrecked by a storm within a short time of each 
other. А new station is being erected at Poldhu, 
with four towers of scantling arranged in a 
square (see illustration), to carry the vertical 
radiators, which will hang from wires joining 
the tops of the towers and will meet at a common 
centre. Similar stations are also being put up 
in America and in Canada, the Government of 
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which has subsidised the experiment to the 
extent of £16,000. 

The signals received across the Atlantic by 
Mr. Marconi (the letter “S” repeated) were 
transmitted from Poldhu to a temporary station 
in Newfoundland, where the vertical wires were 
suspended from a balloon or kite. The con- 
stantly changing capacity of this conductor 
made the ordinary Marconi system unworkable, 
and the signals were received on a telephone 
by means of a mercury coherer, invented by a 
signalman in the Italian navy named Castelli. 
There has been a good deal of discussion in 
the technical press over the merits of this in- 
vention and over certain rival claims to it ; and 
Mr. Marconi has been extensively attacked for 
not mentioning the apparatus in reporting his 
experiments, as wellas for (apparently) patenting 
it first in his own and then in a rival claimant’s 
name. The mercury coherer, consisting of a 
globule of mercury between an iron and a carbon 
plug, possesses a far higher degree of sensitive- 
ness than the ordinary metal flings coherer, 
and is self-recovering. Mercury for this purpose 
has been proposed long ago, both by Professor 
Chunder Bose, of Calcutta, whose advanced 
and early researches call for further mention 
hereafter, and also by Mr. Appleyard; but 
this is the first time it has been practically 
applied. 


MARCONI'S NEW RECEIVER. 


Since the episode above referred to, Mr. 
Marconi has brought out a newer, and, it is 
claimed, still more sensitive, receiver, based 
upon the known fact that electric waves will 
magnetise and demagnetise a steel needle. 
The apparatus was fully described in a paper 
read before the Royal Society, June 12th, 1902. 
Its construction is as follows :— 


On a core consisting of thin iron wires are wound one 
or two lavers of fine insulated copper wire. Over this 
winding insulating material is placed, апа over this 
again another longer winding of thin copper wire. The 
ends of the winding nearest the iron core are connected 
to the plates or wires of the resonator, or, as is the usual 
practice in Marconi long-distance telegraphy, to earth 
and to an elevated conductor ; or they may be connected 
to the secondary of a suitable receiving transformer or 
intensifying coil, such as are employed for syntonic 
wireless telegraphy. The ends of the other winding are 
connected to the terminals of а telephone or other 
receiving instrument, Near the ends of the core is 
placed a magnet, revolved by a clockwork arrangement, 
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so as to cause a slow and constant change, or successive 
reversals, in the magnetisation of the iron core, If 
electrical oscillations of suitable period be sent from a 
transmitter, rapid changes are etfected in the magnetisa- 
tion of the iron wires, and these changes cause induced 
currents in the windings, which in turn reproduce on the 
telephone the signals sent from the transmitting station. 
Should the magnet be taken awav, or its movement 
stopped, the receiver ceases to be perceptibly affected by 
the electric waves. 

The phenomenon exhibited by this apparatus 
appears to be a change in *lag" or magnetic 
hysteresis caused by the incidence of the waves 
on a body subjected to a varying magnetic 
field. The rapid alterations of molecular strain 
can be detected by a telephone. Mr. Marconi 
claims for his new receiver that it possesses a 
practically uniformand constant resistance much 
lower than that of a coherer in its sensitive con- 
dition, also that it will work with a much 
lower E.M.F. Its usefulness, however, has still 
to be tested. 

Mr. Marconi's system has had the advantage 
of extensive trials in the navies both of Great 
Britain and Italy and in the mercantile marine. 
One of our illustrations shows the arrangement 
of the apparatus on board S.S. Minnetonka, the 
latest vessel to be so fitted up. Another illus- 
tration shows one of the masts erected in the 
Hawaiian group of islands by a private company 
for inter-insular communication. The venture 
has, for some reason, broken down, but there is 
some talk of restoring it. Marconi apparatus 
was also tried in the South African War 
without great success, owing, as Mr. Marconi 
himself says, to want of masts and proper condi- 
tions of working. The system (speaking of 
“wireless” telegraphy in general) certainly seems 
more adapted for sea than for land communica- 
tion,* and is likely to come into common use 
on ships. It is already installed at many 
of the Lloyds’ calling stations, the Marconi 
Company having succeeded in getting a fourteen 
years’ monopoly from the Corporation of 
Lloyds. 

In the next article we shall deal with a number 
of inventors whose work has not yet attained 
the range or the prominence of Marconi’s, but 
who have, nevertheless, contributed to the 
development of “wireless ” telegraphy, and who 
may presently come forward as rivals in the 
field. 


* The Orling-Armstrong and other earth-current systems are, of 
course, an exception to this rule. 


el 
Р Il 
- eut AULA | 

> > 2 


ЕРУ А Mes op ete: алад LLALL AE SA ar mA 
2 Р — — 


mb To 


Г = 
^ Em. 
» = 


me. 


THE LARGEST SUSPENSION BRIDGE IN THE WORLD, AS IT WILL APPEAR WHEN COMPLETED. 


THE WORLD'S GREATEST SUSPENSION 


W. B. NORTHROP. 


ETWEEN New York and Brooklyn cities 

there is now being built the largest high- 

way suspension structure in the world. Already 

the making of the great suspension cables has 

begun, and the work is progressing at a rate 

which assures the completion of the bridge in 
about two years. 

This bridge will cost, for the structure alone, 
about £1,600,000, and including the money 
which must be paid out for the right of way 
over certain city property, £2,700,000. 

Compared with some of the present big 
bridges of the world, the New East River 
Bridge takes easy precedence. The centre 
span is 1,600 ft, 5 ft. longer than the 
Brooklyn Bridge, 320 ft. longer than the 
famous bridge at Clinton, Canada, and 780 ft. 
longer than the suspension bridge over Niagara 
River, near the Falls. On completion it will 
connect one of the most densely populated dis- 
tricts of New York city with one of the largest 
thoroughfares of Brooklyn. The bridge will 
span the East River between Delancy Street, 
New York, and South Sixth Street, Brooklyn. 
Delancy Street is very near Grand Street, 
on the New York side, while South Sixth 
Street is but one block north of Broadway, 
Brooklyn. 

The total length of the new bridge, including 
spans and approaches, will be 7,200 ft., the 


BY 


approaches on both sides being about 1,200 ft. 
longer than those of the present Brooklyn 
Bridge. 

Between the Brooklyn Bridge and the New 
Fast River Bridge will exist a strong family 
resemblance. The towers of the former, how- 
ever, are composed of stone, while those of the 
latter are of iron. 

When it was first proposed to throw a span 
of iron across the East River, in 1870, at the 
time of the projection of the Brooklyn Bridge, 
the plan was considered by many to be utterly 
impracticable. Engineering authorities laughed 
the project to scorn, while the general public 
regarded it as altogether chimerical. 

It was only after the Brooklyn Bridge had 
been subjected to years of severe straining that 
the public felt assurance in patronising it. 
Even when it was proposed, a few years ago, 
to run two additional lines of cars on the outer 
roadway, it was suggested that the bridge was 
not sufficiently strong to bear the weight. 

To show the advancement in ideas since the 
building of the Brooklyn Bridge, it may be 
stated that not a question has been raised as to 
the mechanical possibilities of the present 
project. Everyone in America regards it as a 
matter of course, and some even imagine the 
new bridge will bear ten times more weight 
than will actually be put upon it. 
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STRETCHING THE FIRST CABLE FROM 


PRELIMINARY WORK. 


A great deal of preliminary work had to be 
done before a suitable site could be found, 
where the water would not be too deep, and 
where the bed on which the foundations were 
to rest would be sufficiently firm. Exactly 
similar points had to be chosen on both the 
New York and Brooklyn sides of the East 
River. 
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NEW YORK TO THE BROOKLYN TOWER. 


The first step in the construction of the new 
bridge was the sinking of immense caissons. 
The caisson is built according to the depth of 
water in which it must operate. On the New 
York side this depth was but 20 ft. the 
principal caisson having been 28 ft. high, 
63 ft. wide, and 79 ft. long. It weighed 1,400 
tons. Its sides were of r4-in. timber, the 
interior being of southern pine, planed апа 
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squared, and covered by an additional planking 
2 in. thick, tongued and grooved together. 
The caisson was caulked thoroughly and tarred 
throughout. 

Men who work in caissons under the beds of 
rivers are called “Sand Hogs.” Each gang has 
two “shifts” of four hours’ duration. “ Sand 
Hogs” receive about eighteen shillings a shift 
for their wages. Where the depth is very 
great the men labour at much physical dis- 
advantage. Their wages are, in consequence, 
proportionately higher. Some only remain 
down about ninety minutes, this securing them 
a day's pay. 

The main danger to caisson workers comes 
from passing too quickly through the air locks. 
Of course, as one descends towards the river 
bed the atmospheric pressure increases. If one 
goes through an air lock too quickly the sudden 
increase or decrease of pressure will affect the 
lungs and heart. If the workman neglects to 
take proper rest after caisson work, he gets a 
strange malady called by the men “ bend." It 


is a species of paralysis which often terminates 
fatally. 
FOUNDATIONS IN DEEP WATER. 

When the sand in the air chamber has been 
removed to a sufficient depth and the bed rock 
is reached, the laying of the foundation-stones 
of the bridge proper on the bed of the river is 
commenced. 

Though the depth of water on the New York 
side was but little, that on the Brooklyn end 
was more than roo ft. Some parts of the work 
were carried on at a depth of 105 ft.—within 
15 ft. of the depth beyond which it is impossible 
for human beings to do this class of work. At 
120 ft. below the surface there is a pressure of 
57777 lbs. per square inch, as against a normal 
pressure of 15 lbs. per square inch, and at this 
great depth it is fatal to stay for more than five 
minutes. 

STRENGTH, MATERIALS, AND DIMENSIONS. 


The new bridge will be four times as strong 
as Brooklyn Bridge, and yet the material in the 
old bridge is far more massive. The weight on 
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LOOKING UP AT FOOT-BRIDGE. 


the tower foundations of the Brooklyn Bridge 
is 100,000 tons, while that on the foundations of 
the new bridge is but 30,000 tons. The differ- 
ence is owing to the use of steel for the towers 
of the new bridge, as already mentioned. 

The width of the bridge will be 118 ft.—33 ft. 
wider than Brooklyn Bridge. It will carry six 
railway tracks, as against four of the old bridge, 
and there will be two wide roadways. 

The enormous gain in strength of the new 


bridge over the old is due to the fact that the 
cables of the former are to be used solely for 
supporting the span which depends over the 
river. In the Brooklyn Bridge, however, the 
cables support both the land spans and river 
spans. The shore, or land, spans of the new 
bridge are supported partly by the anchorage 
and partly by intermediate towers, placed 
between the anchorages and towers ot the 
suspension portion of the bridge. 
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PHOTO TAKEN FROM CENTRE OF FOOT-BRIDGE, LOOKING WEST, TOWARDS BROOKLYN, 


All the cables will have to do in the new 
bridge will be to support the r,600-ft. span 
which stretches across the river at an elevation 
of 135 ft.—at its lowest point—above the surface 
of the water. This height will only be attained 
at the central point of the bridge, however, the 
whole suspension portion of the bridge forming 
a graceful, thcugh gentle, arc. At the land end 
of the suspension on each side of the river the 
height will be only 117 ft. 

The steel towers of the new bridge are 333 ft. 
high. Тһе towers and land spans required 
12,000 tons of steel in their building. Each 
tower, taken separately, weighs 3,000 tons. 


GENERAL FEATURES. 


The bridge itself will consist of four cables, 
with two trusses. Each cable will have 37 


strands, eacb strand consisting of 281 wires. 
This will make 10,397 wires to each cable. The 
diameter of each cable will be 18}in. The 
wire in the bridge will have a tensile strength 
of 200,000 lbs. per square inch. These wires 
will have to bear the weight of the bridge 
proper, which will exert a pull of 20,000 tons on 
the wires. All of this weight will be borne by 
the anchorages on each side of the immense 
structure. These anchorages are made of 
massive blocks of stone, each anchorage con- 
taining 45,000 cubic yards of material. In the 
entire bridge, when completed, there will have 
been used 6,500,000 ft. of timber, 130,000 cubic 
yards of masonry, and 45,000 tons of steel. The 
work will necessitate excavation of 125,000 
cubic yards of material, and the destruction of 
more than 500 buildings. 
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ON THE CENTRE OF THE FOOT-BRIDGE—A PERILOUS POST. 


The new bridge is one-sixth longer than the 
Brooklyn Bridge, and its average width is 4o 
per cent. greater than the older structure. In its 
great breadth of 118 ft. it will accommodate 
two carriage-ways, each 20 ft. wide. In addition, 
there will be two lines for elevated railway 
trains and four tracks for surface cars, all of 
which will be run by electricity. ‘Two foot- 
walks, each 12 ft. wide, and two bicycle paths, 
each 7 ft. wide, will occupy a place just above 
the electric surface car tracks. 

Five hundred men have been kept constantly 
employed on the New East River Bridge 
almost since the day the work began. This 
hgure refers to men actually employed in the 
work; not to that large additional number 
working in the various steel mills turning out 
portions of the super-structure. 

Now that the foundations, supports, land 


spans, steel towers, and anchorages are finished 
the work of the men is centred on the con- 
struction of an elaborate foot-bridge. 

The foot-bridge in question has taken three 
months to build, and has cost about £40,000. 
It is only temporary; its object is to afford the 
men a foothold while engaged in the process 
technically called * cable making." 

The foot-bridge consists of twelve 2]-in. 
cables, arranged in four groups of three each. 
Each cable is about 4,000 ft. long, and stretches 
from the anchorage on one side of the river to 
that on the other. 

The process of throwing even these small 
cables for the foot-bridge from tower to tower 
was by no means an easy task. There is so 
much traffic on the East River, New York, that 
the work of stretching the first set of cables had 
to be done with great rapidity. As a matter of 
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fact, it was accomplished in something under 
twenty minutes. There were several large bets 
lost in New York on the day the cables were 
stretched, many believing the work would take 
at least half a day. 


HOW THE FIRST CABLE WAS STRETCHED. 


On the morning set for the stretching of the 
first cable between the towers—April Irth, 
1901—а large barge was towed to the base of 
one of the steel towers. On this barge was a 
reel containing the cable. One end of the 
cable was hitched to a wire rope and hauled 
up over the steel tower. It was then passed 
back to the anchorage, where it was made fast. 
A tug-boat then pulled the barge out across 
the river. As the barge passed away from the 
tower, the reel with the cable unwound. The 
Wire was allowed to sink to the bottom of the 
river. This prevented the cable from interfering 
with river traffic. The cable rested on the 
bottom of the river until the engineers were 
ready to haul the end of it up to the tower on 
the side of the river opposite to that on which 
the first end had been made fast. 

The four cables were all hauled up in this 
manner. The foot-bridge subsequently built 
was put up through the agency of a number of 
travelling platforms, called “ buggies,” which 
hung down from the cables. Men on these 
** buggies” laid the planking of the foot-bridge. 
The “buggies” moved along each day as the 
work progressed. 

When the foot.bridge is completed, the 
making of the cables proper begins. Guide 
wires are first laid between the towers, so that 
the workmen can tell just how much the big 
cable should “sag,” or drop down, in the 
middle. 

The main cables will be made up of 8,000 
miles of fine wire. This wire will be wound 
back and forth across the river, just as a skein 
of thread is wound between the two hands. As 
has been said, the cables will be divided into 
strands, each strand having 281 wires, each 
cable having 37 strands. Each wire making 
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up the cables is carried over the towers, resting 
on great saddles, one saddle being on the top of 
each tower. Aseachstrand of 381 wires is made 
up, it is held together by temporary steel bands, 
put on the cables at certain distances along 
their entire length. On the making up of the 
complete cable of 10,397 wires, the temporary 
steel bands are removed апа permanent. bands 
are put in their place. These bands are of cast 
steel, and will encircle the entire cable. From 
them will hang down wire ropes, or 
"suspenders," which will hold up the floor 
beams of the bridge proper. 

Айег all the bands have been put on the 
cable, the latter will be covered by steel shields, 
each shield overlapping the other in such a way 
as to shed water. It is noteworthy that all the 
wires in the four cables will form one con- 
tinuous coil. Each coil will гоп out about 
64,000 feet before it will be necessary to join 
another coil to it. While each strand is being 
made up, it will rest in a temporary saddle. 
When the cable is complete, it will be taken 
from this saddle and dropped into place. Thus, 
the cables will at tirst be somewhat higher than 
their final actual position. 


THE ANCHORAGES. 


The ends of the cables will pass into great 
bars called '* eyebars "—each having a loop in 
its outer end. "These eyebars are deeply em- 
bedded in the masonry, there being twenty 
bars to each anchorage on either side of the 
river. 

Each evebar is composed of steel, and the 
bars are arranged in sets. There will be four 
eyebars to every three strands. 

Actual cable making on the great bridge has 
begun, and, as has been said, the structure will 
be completed in about two years. The chief 
engineer is Mr. L. L. Buck, who worked with 
Mr. Roebling on the Brooklyn Bridge and also 
built the famous suspension bridge across 
Niagara Falls. The bridge will, on completion, 
be a veritable triumph of twentieth-century 
engineering. 
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JOSEPH HORNER. 


This article illustrates boxes of gears for producing positive feeds. 


"ue principal recent geared feeds 

illustrated in this article are 
of special interest at the present 
time, because the trend is unmis- 
takably in the direction of the 
substitution of these for belt feeds. 
But two years ago they were still 
retained by the leading manufac- 
turers; now they are no longer in 
evidence in their practice. Опе 
cannot wholly attribute this change 
to mere fad or fashion, though the 
belt system is still retained in many 
good machines. It must be recog- 
nised as one result of the present 
demand for the heavier duty required 
from milling machines, in common 
with other tools, such as lathes, 
grinders, planing machines, gear 
cutters, etc. 

In the milling machine there 15 
one case particularly for which the 
poweríul geared feeds are eminently 
suitable, namely, the feeding of 
heavy work vertically. The eleva- 
tion of a heavy table with a massive 
piece of work upon it makes severe 
demands upon the feed, which is 
better met by toothed wheels than 
by belting, unless the latter is of 
good width, and taut. 


It also treats of circular milling, and vertical spindles. 
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FIG. 4. 
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REAR VIEW OF LOWER GEAR BOX OF CINCINNATI 
MACHINES, WITH COVER REMOVED. 
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boxes ; one at the rear end of the 
spindle (fig. 1) shown in section in 
fig. 2, the other below, at the rear 
of the column (figs. 3 and 4), the 
two being connected by a vertical 
telescopic shaft. In fig. 4 the covers 
by which the wheels are enclosed 
in the box are removed to show 
the internal arrangements. For 
every spindle speed, two speeds are 
imparted to this shaft by the sliding 
gears A, in the upper box (fig. 2), 
by means of the lever seen in fig. r. 
Two feed gears in the lower box are 
thus driven in the first place. These 
are the upper ones in fig. 4. Each 
one is in permanent engagement 
with a wheel on one of two nests of 
cone spur gears—the lower wheels 
in the box (fig. 4) mounted loosely 
on their shaft, and independent of 
one another. The larger of the two 
upper gearsengages with the smallest 
wheel on the right-hand cones, the 
smaller meshes with the largest 
wheel on the left-hand cone, so that 
these run at widely different rates. 
The means by which varying 
rates are transmitted thence to the 
machine slides are by the interme- 
diate sliding gear in fig. 4—the one 
which stands out to the front, on 


FIG. I. UPPER GEAR BOX OF CINCINNATI MACHINES, WITH a BE uem A 
COVER REMOVED FROM MITRE GEARS. 
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THE FEED ARRANGEMENTS OF THE NEW 
CINCINNATI MACHINES. 


The Cincinnati Milling Machine Com- 
pany now derive the feeds from the 
spindle, on their back geared machines, 
in place of the belt cones previously 
used. The positive feeds сап be 
changed by simple lever movements 
while the machine is running. From 
twelve to sixteen changes are thus 
obtainable on different machines. The 
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method of operation apparent. لل‎ 

The gears are contained in two FIG. 2 
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its own separate spindle. This is moved along 
its shaft and brought into engagement with 
either wheel on the series of cones. It is 
moved longitudinally by the rack and sector 
seen below. The lower lever is placed in 
position opposite figures marked on the quad- 
rant (fig. 3), which indicate the rate of feed in 
thousandths of an inch per revolution of the 
spindle. The intermediate wheel is now 
brought into engagement by the upper lever 
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FIG. 3. 


EXTERNAL VIEW OF 
CINCINNATI 


(fig. 3), which moves the mechanism bodily. A 
helical groove in the hub of the lever engages 
a pin in the slide which carries the intermediate 
gear and the sector rack and lower lever. 
The gears'are of steel, cut, and the bearings of 
bronze. 

The driving cone and back gears are so pro- 
portioned that each of the sixteen spindle 
speeds is correct for the most suitable surface 
speed for cutters of standard diameters, when 
working at speeds of 20, 40, and бо ft. per 
minute. 


Page's Magazine. 


THE GEAR BOX OF THE NEW BROWN 
SHARPE MACHINES. 


AND 


The latest Brown and Sharpe feed is also an 
interesting опе. One of the machines to which 
it is applied was illustrated in fig. 3 in the 
August issue, and that, with the sectional view 
(hg. 5) here given, and description, will render 
its essential features clear. Iu this case also 
the feeds are derived from the spindle speeds. 
Sprocket wheels and a pitch chain are used, 


LOWER FEED BOX ON NEW 
MACHINES, 


driving from the spindle to the change gear 
box at the side of the pillar, A (fig. 5) being the 
driven sprocket. "This rotates the shaft, В, on 
which are two wheels, C, D; C running on the 
shaft with a long boss, and D running on the 
boss of C. "These are actuated by the clutches, 
a and 6, by the movement of a lever outside 
the box, the range of movement of the clutch 
being arrested in each direction by a knob. 
When gear C is in operation a slow series of 
feeds is thrown in; with gear D, a series of 
quick ones. Either movement is transmitted 
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through an intermediate shaft, E, to the loose 
wheels on the feed shaít, E, which transmits 
power to the table through a telescopic shaft. 
The two sets of gears, c and d, are keyed upon 
E. The loose wheels on F have long hubs 
running one upon another, except those at the 
extreme ends, which go directly upon the 
shaft. These wheels are engaged by a series of 
six locking pins, two of which are shown at e 
and f, and which enter recesses in the hubs of 
the gears. An index disc, g, controls the posi- 
tion of these pins. It turns on the disc, /, and 
carries a cam for actuating levers that are 
fastened to the ends of small pinions that engage 
with rack teeth cut in the locking pins—details 
not shown in this figure. The pinion levers 
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drop into a recess in the index disc, and, as 
there is but one recess, only one feed can be 
engaged at one time. 


THE GEAR FEEDS OF THE GARVIN MACHINES. 


The latest machines by the Garvin Machine 
Company, for whom Messrs. C. W. Burton, 
Griffiths and Co, of London, are the 
English agents, differ in several details from 
common types. There is no telescopic shaft, 
but movement is communicated to a vertical 
feed shaft situated within the column. The 
feed is chain operated, and derived from a 
sprocket wheel on the rear end of the spindle. 
Slack is taken up by moving the feed box 
bodily vertically, with an adjusting screw. 


ma) HOLRCYD-8 
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FIG. 6, CIRCULAR 
Nine changes of feed are obtainable directly by 
cones of gears in the box, and nine more by 
transposing the wheel and pinion on the 
spindles at the end of the gear box. The 
eighteen changes thus obtained range from 
ate in. to } in. for each revolution of the 
spindle. The change gears are hardened, and 
run in oil. They are put into engagement by 
means of index levers and spring keys, and 
locked by a lever in notched dial plates. 


CIRCULAR MILLING.—THE HOLROYD MACHINE. 


Firms specialize around standard tvpes of 
machines, and in some cases the additions 
practically constitute a new type. "Thus in the 
machine by Messrs. John Holroyd and Co., Ltd., 
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MILLING MACHINE. 


of Milnrow, near Rochdale (fig. 6), a horizontal 
miller possesses the apparent anomaly of being 
without vertical adjustment either to the head 
or the table. The reason is that an attachment 
is fitted on the table to perform one function 
only, namely, that of circular milling. This is a 
class of work that the lathe is being deprived 
of by the milling machine, and which has been 
performed regularly for some years past on 
worm wheel blanks. Its special value lies in 
tooling light wheel rims, and rings that would 
be very liable to spring if done in a lathe. 
This practice is sufficiently promising to induce 
Messrs. Holroyd, who make a speciality of 
milling machine manufacture, to design the tool 
here illustrated іп figs. 6 tog. The photo (hg. 6) 


Milling Machines. 
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FIG, 7. 


shows a strap being tooled internally with a 
cutter having the sectional form of the recess 
in the strap. This machine takes work up to 
I4 in. in diameter. The drawings (figs. 7 to 9) are 
given to show details which are not apparent in 
the photo. They illustrate a machine designed 
for the same class of work as hg. 6, but larger, 
taking diameters up to 24in.; besides which 
there are some little differences in the details. 
The construction will be understood by the aid 
of the following remarks :— 

The headstock (fig. 7) is bolted on a base, 
which has an extension in front of the head, 
coming forwards, ^] shaped in plan to carry the 
circular attachment. The headstock is of 
ordinary back-geared lathe type, having a steel 
spindle, with conical necks, and provision for 
taking up wear. The four-stepped cones and 
back gears give eight changes of speed. The 
cutter arbor fits with a tapered shank into the 
spindle nose, and its outer end is supported by 
a bracket from the arm overhead, which can be 
removed when it comes in the way, as for 


internal milling. In the machine illustrated by 
the photo (fig. 6) there is no overhead arm and 
no support to the arbor. In this machine, too, 
the work in the circular milling attachment is 
rotated from a single stepped pulley with 
flanges; in the other (figs. 8 and 9) it is driven 
from a three-stepped pulley, which can be 
thrown out of action by a lever and sliding 
clutch. 

The driving is through two sets of worm- 
gear, seen in the photo and drawings (figs. 6 
and 8). The first worm, a, driving wheel 5, is 
operated from the clutched pulley-shaft, A, 
through a pair of equal spurs, cc, encased. It 
should be noted that cc are really change 
wheels, and an extra pair is supplied which are 
not equal to each other. In this way the 
circular feed can be reduced or increased, and 
nine different rates of feed are obtained from 
the three-stepped cone pulley. The second 
worm, d, which is divided to take up wear, 
is on the spindle of the worm-wheel, b. 
A slow, powerful drive is thus obtained to the 
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FIG. 8. 


wheel, B, which in the case of fig. 8 can be 
varied by the stepped cone-pulleys, C, on 
machine and counter. The cross adjustments 
of the compound slides are effected by hand 
wheels, but there is an automatic trip and stop 
motion, which is adjustable round the large 
worm wheel, B, to arrest the rotation at any 
point, and which operates by throwing over the 
clutch, D. The manner in which this is effected 
is as follows :— 

The hand lever, E, has a long boss, and facing 
this is another boss belonging to a trip lever. 
A long pin, f, connects the two, so that when the 
latter is moved the hand lever through its slipper 
block, g, throws out the clutch, D. To render 
the trip automatic at any point, a loose ring, h, 
is fitted against the face of the worm wheel, B. 


These details are seen in fig. 8, but some of 
them are enlarged for greater clearness in Fig. 
9. The worm wheel, B, has an annular groove, f, 
to receive a couple of locking bolts, by which 
the ring, n, can be secured against the face of 
the wheel at any position. The object of thisis 
to bring the notch, Ё, in the ring at any desired 
part of the circle. The notch receives the free 
end of the trip lever, e, which is pushed into the 
notch on arriving opposite to it by a coiled 
spring, and so pulls out the clutch, D, by 
operating the clutch lever, e, through the long 
pin, f. The set screw, /, can be adjusted to 
compensate for the wear of the end of the 
lever in its contact with the face of the ring. 
The position of the cutter arbor is indicated 
at F. 
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FIG. 8. (SECTION.) 


VERTICAL SPINDLE ATTACHMENTS TO 
HORIZONTAL SPINDLE MACHINES. 


Hitherto we have considered the horizontal 
spindle machines only, and for the greater 
number of operations which are performed on 
pillar and knee machines the horizontal arrange- 
ment is best. But so many cases arise in which 
it is either desirable or necessary for the 
spindle to be set vertically, that a goodly 
number of machines are made with auxiliary 
vertical spindles. Several machines, also of the 
pillar and knee type, have their spindles set 
permanently in a vertical position instead of 
horizontally. 

One of the principal advantages which the 
horizontal spindle possesses over the vertical is 
that both edge and face cutters can be used 
upon it. The horizontal arbors for edge mills 


are supported by the overhanging arms, the 
face mills are carried only by the spindle. In 
vertical machines, a few of those of large 
dimensions excepted, no support is given to 
edge mills beyond that afforded by the spindle, 
and this limits the depth of work on which 
they can operate with heavy cuts without risk 
of chatter. 

A vertical spindle attachment is a most useful 
adjunct for key-seating, and cutting tee slots, 
worms, and spiral gears, etc., when pieces can- 
not be placed at right angles with the table. 
The attachment is supported from the over- 
hanging arm, and the spindle is driven from 
the main spindle, either by spiral or bevel gears. 
The spindle is also capable of being set at any 
angle, from the vertical to the horizontal. A 
stage further is reached when the attachment 
is made universal, a design which is added to 


405 


Continental machines more than to those of 
American or English manufacture. 


THE NEW CINCINNATI VERTICAL SPINDLE HEAD. 


The advantages of being able to use a vertical 
or horizontal spindle at will is the reason of the 
popularity of that large number of designs in 
which both are embodied, together with pro- 


Page’s Magazine. 


in a new one by the Cincinnati Milling Machine 
Company (fig. 11), and in the sectional elevation 
(fig. то). The head can be swivelled ina vertical 
plane through 360 deg., by means of a circular 
tee groove, А. The circle bearing the graduations 
is divided into degrees, and is large, being 8§ in. 
in diameter, which is an important feature, be- 
cause it brings the graduations sufficiently far 


FIG. 9. 


vision for setting the head at any vertical angle. 
But if the volume of work will justify the laying 
down of machines of both types, then it is better 
to keep them distinct. If not, the next thing is 
to see that rigidity and accuracy are not sacri- 
йсеа in order to gain the convenience of two- 
spindle machines. Ап illustration of what a 
combination head of this kind should be, is seen 


apart to read clearly. Four £-in. bolts secure the 
head in place. The body swivels in a bracket, 
B, that is clamped on the overhead arm, C, 
which steadies the overhanging portion that 
carries the vertical spindle. When there is 
occasion to change cutters, while the work is 
on the machine, the head can be swung at 
an angle, and the operator has all the room he 
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FIG. II. 


VERTICAL SPINDLE ATTACHMENT BY THE CINCINNATI MILLING 


MACHINE CO. 


requires for making the change. This obviates 
the awkward position which often arises from 
a lack of room for changing cutters on the 
usual rigid vertical spindle miller. 

The spindle, D, is tapered at its lower end, 
and runs in a babbitted bearing. It is adjusted 
to this bearing by means of the lock nut on its 
upper end. The upper box is of bronze, and 
tapered on its outside. It is adjusted to this 
end of the spindle by means of the lock nut, a, 
on the box. This method of adjustment is 
similar to that used on the horizontal spindle of 
the machine. Particular notice should be taken 
of the method of securing the cutter shanks in 
the spindle. These shanks are shaped in the 
form of a clutch, which matches another on the 
spindle. This takes the place of the usual tang 


on the end of shanks. In this case the ends of 
the shanks are tapped ; in. to fit the bolt shown 
at E, and by which they are firmly secured. 
The bolt is provided with a shoulder near its 
head so that it can be used for backing a shank 
out as well as for drawing it in. The end of 
the spindle is threaded on the outside the same 
as the end of the horizontal spindle of the 
machine, and both spindles have the same size 
taper hole, so that all tools are interchangeable 
between the two spindles. With this attachment 
the horizontal spindle miller is readily con- 
verted into a vertical spindle machine, capable 
of doing heavy work, thus embodying in 
one machine the advantages of both. It 
will work a 6-in. diameter face mill in cast 
iron. 
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MONTHLY NOTES ON NAVAL PROGRESS IN CONSTRUCTION AND ARMAMENT. 


BY 


N. I. D. 


A SURVEY of recent works in the British 

dockyards does not reveal any great 
acceleration of pace in construction. The 
Suffolk is still slowly makiog headway at Ports- 
mouth, where the Kent was greatly delayed, and 
within two years and a-half only two armoured 
cruisers have been laid down. There appears 
to have been a great deal of wasted labour, 
and it would seem that a sounder system was 
required. A better state of things may follow the 
appointment of the new Admiral Superintendent, 
and the building slips should soon be provided 
with other work. The Queen and King 
Edward VII. are going on steadily, but in a 
rather leisurely fashion at Devonport. Much 
progress has been made at Chatham, and it is 
hoped that, with the completion of the new 
jetty at Pembroke, work will be conducted more 
rapidly and economically at the latter port. 
There appears to be no doubt that the new light 
thrown upon the value of the “Johnson cap” 
is leading to some revision of plans, and that 
construction may be somewhat retarded in 
consequence. 

The past month has been a quiet one. The 
battleship Venerable has been under trial, and is 
to be commissioned for the Mediterranean this 
month. The Montagu has also been under- 
going steam trials, and in the four-fifths power 
trial attained a speed of 17:8 knots as the mean 

of four hours, with coal consumption of 1°78 tbs. 
per i.h.p. per hour. She was in an advanced 
state, and the guns for the secondary batteries 
had been taken in from the Naval Ordnance 


Depót. The armour belt of Krupp steel in the 
class extends for 290ft. of the length, with a 
thickness varying from 3 in. at the bow to 7 in. 
amidships. The barbettes are protected by 
I1-in. plates, while the casemates are of 6-in. 
armour. The thickest armour, 12in. is that 
which protects the conning tower. Reference 
was made in the August number to those ships 
of this class which had already completed their 
trials. The Montagu has been promised by the 
officials at Devonport Dockyard approximately 
for March of next year. She is to pass through 
a special series of trials additional to the ordi- 
nary steam trials, to test her steering capabilities 
under various conditions of helm at particular 
speeds, including engine-reversing experiments. 

The battleship Queen will be completed in 
March, 1904, and the King Edward VII. a year 
later. The latter vessel, it is estimated, will 
have cost £1,500,0c0 by the time she is com- 
pleted. 

Of the armoured cruisers, the Hogue is now 
completed, and will be a valuable addition to 
the Mediterranean Fleet. The Bedford failed 
to realise the estimated speed on her steam 
trials, and will be fitted with propellers having 
a larger blade area, a change calculated to 
increase the speed by at least half a knot. It 
is currently reported that other ships of the 
same class which are under construction have 
had a similar change made. 

The armoured cruiser King Alfred, built, 
engined, and armed by Messrs. Vickers, Sons 
and Maxim, Ltd., has concluded her thirty and 
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ERMAN BATTLESHIP. KRUPP QUICK-FIRER. 
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GUN DRILL ON BOARD A 


Photo by Wm. V. Kirk and Sons, Cowes, 1.W. 
THE ROYAL YACHT “VICTORIA AND ALBERT.’ 
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Photo by Wm. V. Kirk and Sous, Cowes, I. W. 
THE GERMAN EMPEROR'S YACHT “ HOH ENZOLLERN." 
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12,674 Tons ; 14,520 ILH.P. ; Speed, 19 Knots, 


'R PROTECTION.—Waterline belt, o 5-in. steel ; Turret armour, œin.: Armoured deck, 2*8-in. 


ARMAMENT.—Four 10-in., eleven 6-in. Q.F,, sixteen yin. Q.F 


ARMO! 


„ten rin, Q.F., and seventeen. ry-in. Q.F. guns, with sixilorpedo-tubes 


Naval Notes. 


eight hours’ steam trials. Her mean draught is 
26 ft, but on her trials she was below her 
stipulated load. The revolutions on the one- 
hfth power trial were 70 starboard and 7053 
port, with a vacuum of 27:2 starboard and 26:4 
port. The collective i.h.p. was 6,395, and the 
coal consumption 1°76 lbs. per unit of power 
per hour. The speed realised was 15:167 knots. 
On the four-fifths power trial the revolutions 
were 106°6 starboard and 1068 port, with а 
starboard vacuum of 26:4 and a port of 26 in. 
The i.h.p. was 11,316 starboard and r1,289 port, 
giving a collective of 22,605. The coal con- 
sumption was 1°82 165. per unit of power per 
hour, and the speed realised was 21:597 knots. 
On her full power trials the King Alfred proved 
herself the fastest ship in the British Navy, 
excluding, of course, torpedo craft. Her mean 
speed on several runs over the Cheshil Beach 
course was 237465 knots, as compared with the 
2323 knots of the Leviathan, her sister ship. 
The coal consumption was also remarkable, for, 
having established the fact that she could steam 
from Portsmouth to Melbourne at 15 knots 
without recoaling, the King Alfred’s consumption 


on her full power trial worked out at 1°81 lbs. - 


per unit of power per hour, or o'r3 lbs. less 
than that of the Leviathan. Тһе starboard 
engine running at 118 revolutions developed 
15,170 h.p. with a vacuum of 26°6 in., and the 
port engine with 1196 revolutions and 15,723 
h.p. had a vacuum of 25:5 in. The water ex- 
pended during the trial was only 39 tons. 
There have been doubts as to the stability 
of the Essex class. Successive orders have 
been received at Pembroke to reduce the top 
weights, and the funnels have been cut down. 
Another vessel of the improved “ County " class 
is expected to be put in hand at the same yard, 
but it is believed that new views in regard to 
the defensive power of armour, due to the 
recent trials of the “ Johnson ” cap, have caused 
the plans to be delayed. The Devonshire, of this 
class, was laid down at Chatham on March 25th, 
and now two others have been ordered—the 
Hampshire, of Messrs. Armstrong, Whitworth 
and Co.,at Elswick, and the Rovburgh, of the 
London and Glasgow Company. The Antrim, 
Argyle, and Carnarvon will complete the six 
vessels of the class to be laid down according to 
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the programme of 19or-2. Two others are pro- 
jected for 1902-3. 

The Niger, torpedo-gunboat, has made satis- 
factorily progressive trials preparatory to 
acceptance of her new Reed water-tube boilers 
from the Palmer Shipbuilding Company. On 
the three hours’ trial, with 6,282 1.һ.р., the 
speed was 20°5 knots. Оп the five mile trial the 
highest mean speed with and against tide was 
20'7 knots. The whole of the speed trials were 
perfectly satisfactory, and were followed by 
successful circle-turning trials. 

Several destroyers have been ordered: 
Eden (Parsons! Turbine Company), Derwent 
(Messrs. Hawthorn, Leslie and Co.), trick, Eve, 
Foyle, апа Itchen (Messrs. Palmer and Co.), 
Ribble, Teviot, and Usk (Messrs. Yarrow). 


FRANCE. 


The battleship République has been launched 
at Brest, and isa sister of the Patrte, which is 
in hand at La Seyne. She is the largest vessel 
ever built in a French yard, and is the first. to 
take the water of the five battleships included 
in the programme of M. de Lanessan, late 
Minister of Marine, the progress of which, 
however, appears to be greatly jeopardised 
owing to the new policy which his successor 
is endeavouring to inaugurate. The displace- 
ment of the République is 14,865 tons, and she 
is 434 ft. Io in. long, with 79 ft. 7in. beam. The 
protection is assured by a water-line belt of 
Harvey steel, having a maximum thickness of 
nearly 12 in., while the bows of the ship are to 
be completely enveloped by 3-in. steel. The 
armoured deck is 2 їп. thick on the flat and 
nearly 3 in. on the slopes, which reach down 
below the water level. There is also a splinter- 
proof deck of thin steel placed horizontally. 
The armament will comprise four 12-in. guns, 
coupled in turrets plated with 12 in. of steel, 
eighteen 6-4-in., of which twelve will be in 
lateral turrets protected by 6}-in. steel, twenty- 
six I'8-in. guns, two smaller, and five torpedo 
tubes. The speed is intended to be 18 knots 
without forced draught, and the range will be 
4,000 miles at ro knots, with normal coal supply. 
The ship has been designed by M. Bertin, who 
proposed to give the maximum of protection 
possible, and to place below the armoured deck 
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and behind the side armour all the vital parts 
of the vessel. The turret system for the 
secondary guns, long since adopted by the 
French, and carried out to a large extent in the 
new vessels, has now been introduced in British 
ships of the King Edward VII. class. 

In à recent return published by the British 
Admiralty of the navies of the seven great naval 
Powers, some interesting facts were given соп- 
cerning the French Navy. Our neighbours 
have followed our example in putting old vessels 
on the effective list with the new, but with a 
ditterence. Whereas on the Admiralty books 
vessels armed with muzzle-loaders are still 
looked upon as effective for coast defence, not 
one French vessel has a muzzle-loader on board. 
Built and building, France has 35 battleships, 
or half as many as Great Britain, and she 
possesses 45 cruisers already built, and has 17 
building, as compared with our 130 completed 
and 3o or more building. "There are also 279 
torpedo boats, 31 destroyers, and 15 gunboats 
built and building on the French list, as com- 
pared with тоо, 113, and 35 of each class 
respectively for England. 

The armoured cruiser Fules Ferry (12,416 
tons) is expected to be launched at Cherbourg 
about March, 1903. Her contract i.h.p. is 
27,500, expected to give her a speed of 22 knots. 


Her engines, which are being made at Indret,- 


will consist of three sets of triple-expansions, 
with water-tube boilers. The Desaix, which 
has been built by contract at St. Nazaire, will 
complete her trials at Cherbourg instead of at 
Brest, owing to the immense pressure of work 
at the latter port. 

The battleship Suffren has just satisfactorily 
accomplished her full power trials. There is in 
her an absence of heavy superstructures which 
have been so marked in some of her prede- 
cessors, and she shows many signs of a tendency 
on the part of her designer to base his plans 
on the lines of Sir William White’s vessels. 
She has two main and six secondary turrets. 
She carries sufficient coal for 7,000 miles at 
10 knots, and the speed is 18 knots. She is 
fitted with Niclausse boilers. 

The armoured cruiser Marseillaise is rapidly 
approaching completion at Brest. She was 
only launched two years ago, so that work on 
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her has been fairly rapid. She has all her guns 
on board, namely, two 7°6-in. breech loaders 
mounted singly in turrets, and eight 6°4-in. 
quick-firers, two of which are mounted їп case- 
mates with recessed ports on the lower deck 
aft, two on the main deck forward, and four on 
the upper deck, in separate turrets. Besides 
these she has 34 smaller quick-firers and five 
torpedo tubes, two submerged and three un- 
armoured above water. She has received her 
final painting externally, апа is of a dull black 
along the water line and grey for the upper 
works. 
GERMANY. 

It is announced that the battleship F, which 
Schichau has in hand at Danzig, being the 
first of the new type displacing 13,200 tons, will 
probably be launched before the close of the 
year, most likely in December. The sister 
ship, H, is expected to take the water at 
kKrupp's Germania Yard, Kiel, next February. 
The chief advantage in these new ships is that 
their principal armament will consist of four 
II-in. guns, which are somewhat loosely 
described as “quick-firers.” They are the 
heaviest armament, as compared with 12-іп. 
guns in other navies, and it is claimed for them 
that they will fire from one to two rounds per 
minute, whereas the like guns in the Branden- 
burg class can only fire one round in two and 
a-half minutes. In relation to this claim, it is 
worth while to note that during the recent 
prize firing of the Implacable in the Mediter- 
ranean, in two runs, each of six minutes' 
duration, thirteen rounds were fired from the 
12-in. guns, and that the huge projectiles 
reached the target eleven times. This aimed 
firing is a very different matter from a mere 
record of rapidity in a number of rounds. 

The German Government is adhering con- 
sistently to the programme laid down іп r9oo. 
By that programme 38 battleships were to be 
built by the year 1916, and 31 of these are now 
ready or in hand, and it is confidently expected 
that next year's Budget will include instalments 
for six others. The twelfth of the r4 large 
cruisers planned has been laid down this year, 
and the first instalments for the other two will 
be asked for in 1903. Progress has not been so 
rapid with the 38 small cruisers, five only of which 
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аге now in hand or ready ;. but six more are to 
be laid down next year. 

The coast defence armourclads of the Siegfried 
class are being improved successively by being 
cut in two and lengthened to increase coal 
capacity and ammunition stores, and the 
Admiralty propose to devote £750,000 for this 
purpose. Of this sum £525,000 has already 
been voted, and the remainder will be in next 
year's Budget. The name-ship of the class dates 
from 1889, and the most recent was completed 
in 1895. The Асе has a complete electric 
installation for her guns and ammunition, and 
of the others the Wagen has already been 
lengthened by 25 ít. The four battleships 
of the Brandenburg class are also to undergo 
changes, £62,500 having already been granted, 
and the balance of £87,500 will be asked for 
next year. 

Torpedo boat No. 108, of 350 tons dis- 
placement, has completed her steam trials at 
Kiel, and has attained a speed of 29°6 knots. 
The engines gave every satisfaction, and there 
was little or no vibration. А division of six 
destroyers is to be constructed by Schichau 
at Elbing. They will displace 350 tons, be 
provided with engines of 6,000 h.p., and are 
to steam at 28 knots. They will be numbered 
from 5114 to SIIg. | 


RUSSIA. 

The Baltic Yard at St. Petersburg is engaged 
on a new fast cruiser, apparently for use as a 
“ scout despatch-boat” for the Pacific Squadron. 
It is believed that the Governor of Kwang-Tung 
may use this vessel for his sea voyages. Similar 
vessels will be built for the other Russian 
Squadrons as soon as this one is completed, 
which will be before тоо. She will be of 
3,000 tons displacement, and her engines of 
18,000 h.p. are to be able to develop 25 knots 
speed. She will be lightly armed with quick- 
firing guns and torpedo tubes. 

The protected cruiser Askold has been under- 
going a series of progressive trials, which have 
given the following results; with 35 revolutions 
the speed was 10:87 knots; with 70 revolutions, 
1370 knots; with 85, 16°35 knots; with roo, 
1885 knots; and with 115 revolutions she 
attained 20°11 knots. 
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The Bogatyr, building at Stettin, has also 
undergone steam trials, attaining a maximum 
speed of 23.45 knots with 20,000 h.p. ‘The 
Askold, laid down in 1899, has a length of 
426ft. 6in. and a displacement of 6,500 tons. 
Her trial speed is half a knot better than was 
estimated. The protection is slight, the thickest 
armour, 4in., being that round the casemates, 
in which 6-in. guns are mounted. There are 
twelve of these guns altogether, eight behind 
shields and four in casemates, besides twenty- 
two small guns and two submerged torpedo 
tubes. The Bogalyr is very similar, her dis- 
placement being about тоо tons less. Her speed 
also shows nearly half a knot improvement, but 
the arrangement of the armament is somewhat 
different. Her 6-in. guns are twelve in number, 
and four are mounted in pairs in turrets forward 
and abaft, four in casemates, and four in shields 
on the upper deck. She has twenty-four smaller 
guns and four torpedo tubes, two submerged on 
the broadside. ۰ 

The Nevski Yard at St. Petersburg is about 
to put in hand two protected cruisers of 6,000 
tons and 23 knots, and many torpedo-boat 
destroyers will also be shortly added to those 
already in hand there. They are improved 
Sokols, and it is said will displace 420 tons. 
The Borki and the Bravi (350 tons) have lately 
attained a speed of alittle over 26 knots. At the 
same yard the Revy, Reltvy, Куапу, Prosorlivy, 
and Besuprechni have been launched. Several 
destroyers have also been put in hand at 
Nikolaieff. Experiments have been made with 
the submarine boat of Lieutenant Kolbasieff at 
St. Petersburg, and later Sebastopol. No details 
have been permitted to leak out as to the 
results. It is confidently stated that several 
submarines have been put in hand in the 
Black Sea during the last two years, but extreme 
secrecy is maintained in regard to them, and no 
details are known. 

Work on various new vessels at Sebastopol 
and Nikolaieff is being pushed on with what 
is described as a feverish haste. They include 
a battleship and a 6,000-ton cruiser. 

Lieutenant Zhandr has discovered a new 
composition for painting the underwater 
portions of vessels, which has been tried on 
the ships of the Black Sea Squadron, on the 
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recommendation of Admiral Tyrtoff, Minister 
of Marine, who is stated to have found great 
advantages in the use of the composition. 
Hitherto anti-fouling material has been mostly 
purchased in this country. 

UNITED STATES. 

The battleship Mazne has undergone trials 
with satisfactory results, obtaining a maximum 
speed of 18:95 knots. She drew 23 ft. біп. and 
displaced 12,350 tons during the runs. The 
average number of revolutions per minute was 
125. The boilers, of which there are 24, are of 
the Niclausse type. The complete armour belt 
is of Krupp steel, 7 ft. 6 in. wide, тг in. thick 
above water between the turrets, and 7} in. 
thick under water, tapering to 4 in. at the ends, 
The bulkheads are of 1o-in. and the turrets 
12-in. armour, while over the battery there is a 
thinner belt. The protected deck has a maxi- 
mum thickness of 4 in. The total weight of 
the armour is 2,453 tons. The armament con- 
sists of four 1I2-in. breech-loaders mounted in 
pairs in the turrets, sixteen 6-in. quick-firing, 
two of them in casemates under the forecastle 
and the others in the maindeck battery, and 
twenty-four smaller guns, with two submerged 
torpedo tubes, one on each bow. 

The Navy Department have invited tenders 
for an additional battleship, authorised by the 
Naval Appropriation Bill, and a sister vessel will 
be built in the New York Navy Yard. The 
contract vessel is to be completed within forty- 
two months. The length at the water line will 
be 450 ft. and the beam 76 ft. 10 in. The dis- 
placement on trial is not to exceed 16,000 tons. 
The armament will consist of four 12-in. breech 
loaders, mounted in pairs in two electrically 
controlled turrets, one forward and one aft, 
each with a fring arc of 270 deg. ; eight 8-in. 
breech loaders, mounted in pairs їп similar 
turrets at the corners of the citadel; twelve 
7-in. breech loaders on the broadside, on 
pedestals behind 7-in. armour ; the fore and aft 
guns to fire right ahead or right astern, the 
others to have the usual broadside train. Fifty 
smaller guns are to be mounted in commanding 
positions, having a large arc of unobstructed 
fire. The principal turrets are to have r2-in. 
plates in front and 8-1п. in the rear, and the 
secondary or 8-in. gun turrets will have 6-in, 


Page's Magazine. 


armour. The total weight of the armament will 
be 945 tons, and 59r tons of ammunition will be 
carried. The protection of the hull will be 
provided by a complete belt 9 ft. 3 in. wide, and 
with a maximum thickness of 11 in. for about 
200 ft. amidships, beyond which the thickness 
will be gin. over the magazine spaces, and will 
decrease to 4 in. at the stem and the stern. 
The lower casemate armour will extend in 
length to protect all the magazines and vital 
parts, and will rise to the lower edge of the 7-in. 
casemates, being 6 in. thick, with 6-in. athwart- 
ship bulkheads at the ends. There will also 
be an upper range of casemate armour 7 in. 
thick athwartships, extending from the shell 
plating to the r21n. barbettes. In regard to 
the speed, it may be remarked that the contract 
is 18 knots, with 175 knots as an absolute 
minimum, and the builder will be subject to a 
penalty of 50,000 dols. for the first } knot 
deficiency, and twice as much for the second. 
There will be twelve Babcock and Wilcox 
boilers, with 46,750 square feet heating surface. 
The bunker capacity will be about 2,200 
tons, but only goo tons will be carried on 
trial. It is particularly deserving of note 
that in these two battleships the system 
of superposed gun turrets, adopted in the 
Kearsarge and Kentucky, abandoned in the 
Maine class, and resumed again in the New 
Ferscy class, has once more been abandoned. 
It is also particularly noteworthy that the 
Americans are introducing eight 8-in. turret 
guns as a secondary armament, compared with 
four 92-in. in our latest class, and twelve 7-in. 
guns as compared with our ten б-їп. guns for 
the battery. The result is that the American 
secondary turret and battery guns will throw a 
weight of metal of 3,980 lbs., while our 9°2-іп. 
and 6-in. guns will give only 2,520 lbs. 

А board of officers presided over by Lieut.- 
Commander John R. Edwards is conducting a 
series of liquid fuel tests, in relation to which 
Rear-Admiral Melville says that cil can be used 
as fuel with facility, but that it cannot be 
employed economically in the United States 
Navy. He does not believe that there is апу 
prospect of liquid fuel replacing coal except 
perhaps in small craft. The experiments are 
being continued. 
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NEW BRIDGE OVER THE RIVER AIRE, NEAR FERRYBRIDGE, 


This bridge, constructed by the Cleveland Bridge and Engineering Company, Ltd., Darlington, will 

replace the existing tubular bridge. It has a 250 tt. span, and the girders are 50 ft. high. The traffic in 

the river necessitated a water way with a clear opening of 60 ft. on the square. This, allowing for the 
towing path, involved temporary girders 5o ft. long. 
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and the services of four men. 
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HYDRAULIC PRESS FOR STRAIGHTENING “H” GIRDERS, BENT AND TWISTED OUT OF SHAPE 
IN COAL MINES. 


Mr. George Addy, M.I.Mech.E., of Shetheld, has recently demonstrated that, with his new hydraulic press, 
illustrated above, twenty-one bent girders can be straightened (cold) in 14 
considered a good day’s work to straighten twenty girders, necessitating an expenditure of 24 tons of coal, 


hours. Formerly, it was 


With this press three men only are required. It weighs about 6 tons, 
the diameter of ram being 18 in. 


NEW ELECTRIC LOCOMOTIVE, 


A new Electric Storage Battery Locomotive, supplied by the C. W. Hunt Company, of Staten Island, New 
York, for the “industrial” railway installed at the Works of the Westinghouse Electric and Manufacturing 
Company, at East Pittsburg, Pa., U.S.A. | 


Notes and News. 
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30-TON HOPPER WAGGON, 


A 30-ton pressed steel coal hopper waggon, recently built for the Rand Mines, Ltd., South Africa, by the 


Transportation Development Company, 6, Clements Lane, Lombard Street, E.C. 


Gauge, 3 ft. 6 in. 


Weight empty, 28,100 Ibs. 


Messrs. К. Waygood and Co., Ltd., and the 
Otis Elevator Company, Ltd. 


An important a:nalgamation, consolidating the interests 

of these two companies, has been effected. Mr. Н. С. 
Walker, chairman and managing director of Messrs. К. 
W'aygood and Co., will be chairman, and together with 
Mr. К. Percy Sellon, M.I.E.E., managing director of the 
Otis Elevator Company, Ltd., will act as joint managing 
director of “ Waygood and Otis, Ltd.” 

The consideration which appears to have determined 
the directors and shareholders of both companies in 
favour of uniting the two businesses is that each party 
is able to supplement the other in important respects, the 
Wavgood Company possessing excellent manufacturing 
facilities, while the Otis Company controls for the 
British Empire and Europe, the patents, designs, and 
wide experience of the Otis Elevator Company of U.S.A‘ 
The British and American Otis Companies are quite dis- 
tinct organisations, possessing only the name in common ; 
but the British company 13 not only the proprietor of the 
American company's patents in its territories, but has the 
immense resources of the latter at its back. 


Chain-Grate Stokers. 


Messrs. Babcock and Wilcox, Ltd., have just secured 
from the Underground Electric Railways Company (of 


London), Ltd., at Lots Road, Chelsea, an order for 128 
chain-grate stokers, which are to be used in connection 
with sixty-four of their boilers, recently sold to this com- 
pany. This is the largest order for chain-grate stokers 
that has ever been booked at a time. 


Ore Transport Waggons. 

An order for 500 special 12-ton wagyons, with steel 
underírames, has been given to Messrs. W. R. Renshaw 
and 'Co., Ltd.,.by the North British Railway Company. 
These waggons are to be used for carrying iron ore 
from the docks to the various iron works, and to convey 
coal back to the docks. 


Korting. Gas Engine. 


Messrs. Fraser and Chalmers announce that they have 
secured the manufacturing rights from Messrs. Korting 
Bros., of Hanover, forthe Kórting Gas Engine, for use in 
plants connected with the steel industry, and that they 
are now prepared to build these engines in sizes up to 
units of 2,000 h. p. 

They have also secured the manufacturing rights for 
the Stumpf-Riedler system of blowing engines to work 
in connection with these gas engines. One installation 
of a 5o00 h.p. Korting gas engine is now in operation at 
Duisberg, at the works of the Nieder Rheinische Hütte, 
and another of 1,000 h.p. at Donnersmark Hütte Works, 
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LIQUID FUEL FOR NUT-FORGING. 


In the works of Messrs. Richard Davis and Sons, 


employed for heating bars for bolt and nut forging. 


Manchester, liquid fuel has lately been successfully 


А 


coke has been thereby secured, in addition to a marked saving in cost. The bars are 


greater radiation than that obtainable from coal or 
afterwards placed in 


the forging machine, a nut being inade at every revolution. 


in Germany. These are operating with blast furnace 
gases. А large order of twelve 2,000 h.p. Korting 
engines has been recently placed by the Delaware- 
Lackawanna Steel and Iron Co., of Buffalo, U.S.A. 

It is interesting to note in this connection that the 
exhibition of the Kórting system gas engine, with Stumpf- 
Riedler blowers, is one of the chief features of the 
Exhibition now being held at Dusseldorf. 


Gas Producers, etc. 


Messrs. W. F. Mason, Ltd., of Manchester, have been 
successful in obtaining the whole of the contract of the 
Bengal Iron and Steel Company, Ltd., for gas producers, 
connecting tubes, and coal 
works plant. 


staging for the new steel 


Carborundum. 
A test of the various makes of grinding wheels for 
abrasive purposes was recently made at the Technical 


High School of Dresden. The tests were conducted 
under the supervision of Professor Grubler, of the 
Technical High School, and were intended to demon- 
strate the operative strength of different makes of wheels 
Three carborundum wheels were furnished for this 
test, and these wheels broke the record as to speed, as 
they were run at 4,340 revolutions per minute. These 
wheels were made by the vitrihed process, and they 
made a better record than any vulcanised wheels tested. 
Wheels made Es the best manufacturers of emery wheels 
broke at speeds of 2,720, 2,700, and 2,620 revolutions per 
minute. 


Refuse Destructors. 


The judges of the Sanitary Institute have, at the 
Exhibition in Manchester, awarded the Horsfall 
Destructor Companv, Ltd., the Institute's silver medal (the 
only award) for their improvements in refuse destructors. 


There is probably no more important factor in the etticiency of our first line of defence than the 


boilers of our vessels of war. 


Boilers are to the steamship what lungs and heart are to the human 


being. Upon their soundness depends not only the mobility but the actual existence of the steam 
vessel, and it is therefore not at all to be wondered at that the subject of naval. boilers has occupied 
during the past two or three years a position of the first importance, not only in the many 
discussions which have taken place in Parliament during the debates on Navy Estimates, but also 


in the columns of the press. 


The following articles—one by an eminent naval engineer, the other 


by a prominent maker of cylindrical boilers—consider the question “ Water-Tube v. Cylindrical 
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Boilers 


from diametrically opposite points of view. 


WATER-TUBE BOILERS, FROM A NAVAL POINT OF VIEW. 


WATER-TUBE VERSUS CYLINDRICAL BOILERS. 


TR E advantages of water-tube boilers for war- 

ship service have met with such general 
recognition that in one form or another they have 
been introduced into all the navies of the world. 
There are, of course, certain points in which 
they may be inferior to the older types of 
cylindrical boilers which they are now re- 
placing, but it is the deliberate conviction of 
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the greater majority of people who are com- 
petent to give an opinion on this all-important 
matter, that water-tube boilers have come to 
stay, and that cylindrical boilers will in future 
occupy a very inferior position in all war vessels. 
Indeed, it is probable that in course of time they 
will be altogether abandoned. 

On making a careful comparison between 
water-tube and cylindrical boilers, we find that 
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Water-Tube v. Cylindrical Boilers. 


THORNYCROFT-MARSHALL BOILER IN COURSE OF CONSTRUCTION, 


the former will raise steam more quickly 
and maintain it more evenly and at much 
greater pressure. They can be much more easily 
renewed or repaired, without having to lay up 
the ship or pull up her decks for this purpose. 
They are not so dangerous in action, and will 
not suffer so seriously from small projectiles. 
The effect on the ship’s company will not be so 
disastrous in the event of an explosion, because 
they contain only a very small amount of water 
for steam generation. They are very much 
lighter and produce more horse-power per ton 
of weight, and thus enable advantages to be 
secured either in speed of vessel or in the 
amount of armour, armament, or coal supply. 
They can be “forced” or made to produce a 
greater quantity of steam for longer periods, 
and can therefore continue steaming at higher 
powers, and in this connection also they are 
assisted by a larger fire-grate area, which 
enables them to maintain steam for their maxi- 
mum powers with greater facility. 


DISTRIBUTION OF POWER IN WATER-TUBE 


BOILERS. 
The installation of a water-tube boiler system 
in a war vessel is always accompanied by the 
very decided advantage that the total power is 
distributed amongst a much larger number of 
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system. Thus a modern cruiser, which would 
be fitted with twelve boilers of the cylindrical 
types, would spread its power over about 
thirty water-tube boilers, and hence the total or 
temporary disablement of one of the latter 
would have scarcely any appreciable effect 
upon the speed of the vessel, whereas if she 
were to lose one-twelfth of her steam generating 
power by an accident to one of her cylindrical 
boilers, there would be a very considerable 
diminution in her rate of progress. 


ALLEGED DISADVANTAGES, 

The alleged disadvantages of the water-tube 
boilers are: That they are less economical in 
coal consumption per unit of power, that they 
require more careful stoking, that the cost of 
their upkeep is greater, that a larger mechanical 
staff is necessary in order to keep them in repair 
on account of the necessary multiplication of 
their fittings and mountings, and that higher 
engineering skill and attention are necessary for 
their management and maintenance than is the 
case with cylindrical boilers. 


THE WATER-TUBE BOILER COMMITTEE. 


In spite of these alleged disadvantages, how- 

ever, there is no doubt that for war vessels the 
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balance of advantage lies considerably with the 
water-tube boilers. This was amply confirmed 
by the investigations of the Water-tube Boiler 
Committee appointed by the First Lord of the 
Admiralty in September, 1900. After a few 
months’ labours the members of the Committee 
were asked to furnish an interim report, in 
order to satisfy the earnest desire of the House 
of Commons and the country generally for bond- 
fide information. There was at the time some 
doubt as to the wisdom of the Government in 
demanding such a report, but as many new 
vessels were about to be constructed, it was 
absolutely necessary to come toa decision about 
the class of boiler with which they were to be 
fitted, In the interim report, which was for- 
warded to the Admiralty on February roth, 
1901, it is stated that “the advantages of water- 
tube boilers for naval purposes are so great, 
chiefly from a military point of view, that, 
providing a satisfactory type of water-tube 
boiler be adopted, it would be more suitable for 


use in H.M. Navy than the cylindrical type of 
boiler.” 


ITS INTERIM REPORT CONFIRMED. 


On May 28th, 1902, on the departure of 
Admiral Sir Compton Domvile, who had been 
acting as the president of the Boiler Committee, 
to take up the post of Commander-in-Chief of 
the Mediterranean, another report, intended to 
be final upon most of the points which had 
been referred for the consideration of the 
Committee, was issued. In this later report 
the members of the Committee state that 
further experience has confirmed them in the 
opinions which they had previously expressed 
in their interim report of February rgth, Igor; 
and so it appears to be settled as finally as 
it is possible to determine such a matter that 
the water-tube boiler, of some type or another, 
is to be adopted as the successor of the cylin- 
drical type. This is the deliberate decision 
arrived at by a Committee of practical engineers 
of considerable eminence in their profession. 
They could not possibly be suspected of any bias 
in favour of the water-tube boiler, and in this 
connection it is as well to remember that the 
Committeeowed its very existence to persistence, 
and, as far as possible, complete discussion in 
the House of Commons. The opportunities of 
the Water-tube Boiler Committee for obtaining 
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evidence, making practical investigations, and 
arriving at a sound decision have been unique. 
The few members of Parliament who pressed 
their demand, in season and out of season, for 
an independent inquiry into the system of 
boilering our warships, are to be congratulated 
upon their perseverance and patriotism, no less 
than upon the success which has attended 
their endeavours. 


A BOLD DEPARTURE. 


The introduction of the water-tube boiler on 
the large scale adopted in the two huge 
cruisers Powerful and Terrible in the year 1895 
was the boldest departure in naval engineering 
practice onrecord. It was, as might have been 
expected, attended with much solicitude, and 
perhaps at times, much excusable doubt in the 
minds of responsible naval authorities who were 
not engineers. That in spite of this, the 
Engineer-in-Chief of the Fleet, after such con- 
sideration as he deemed necessary, took upon 
himself the enormous responsibility of advising 
this radical and bold departure, redounds in- 
finitely to his sagacity and credit. 


INTRODUCTION OF THE BELLEVILLE. 


The battle of the boilers may be said to have 
commenced with the introduction of the 
Belleville boiler into our vessels of war in the 
year 1895, but long previous to that date 
we had adopted water-tube boilers of the small 
tube type for use in “destroyers.” In fact, 
without a boiler of this kind, the existence о! 
the fast and fragile “destroyer,” as we know it 
to-day, would have been an impossibility. No 
other type of boiler, except the “express” or 
water-tube type, would have given the rapid and 
easy method of steam generation, or would have 
possessed the merits of extreme lightness and 
adaptability of being fitted into small vessels. 

The destroyer Havock, the first of her class, 
was originally fitted with locomotive boilers, 
and she was looked upon as the best example 
of what could be done in vessels of her 
type; but the performances of the Havock 
have been far surpassed since by vessels which 
were fitted with the small tube type of water- 
tube boiler. А very notable case is that 
of the torpedo gunboat Speedy, a small vessel ot 
Зоо tons displacement, built by Messrs. Thorny- 
croft, who guaranteed to supply a horse-power 
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SECTIONAL VIEW OF STIRLING BOILER (UNITED STATES TYPE). 


of 4,500 instead of the 3,500 obtained with loco- 
motive boilers in similar vessels of her class, 
and to do it on a smaller weight of boilers, 
which should also occupy less space. The 
saving of weight of water alone in the boilers 
of the Speedy was 20 tons, a very valuable 
feature considering the important part which 
weight plays in small, fast vessels of this class. 
The Speedy was a triumphant success, and the 
adoption of small water-tube boilers for the 
torpedo gunboats, torpedo boat-destroyers, and 
all classes of torpedo boats became general. 
The evolution of the large, fast war cruisers, 
such as one now sees in the navies of all the 
important maritime Powers, would have also 
been impossible without the adoption of a water- 
tube boiler of some kind or another. For 
fifteen years or so prior to the introduction of 
the Belleville boilers into the British Navy, 
France had been using them in the vessels of 
her mercantile marine, and had also adopted 
them for her war navy. It was the only kind 


of large tube water-tube boiler of which any 
extended experience had been obtained, and, 
therefore, having become convinced that a 
water-tube boiler was an absolute necessity for 
a war navy, the British Admiralty were per- 
fectly justified in selecting the only boiler of the 
kind of which anything was known. 


UNREASONING OBJECTIONS. 


The troubles which have attended its intro- 
duction into our service have been seized upon 
as a reason for objecting to its use altogether. 
The most wild and unreasoning statements have 
been made against the alleged unsound practice 
of boiling water in a tube, by the adherents 
of the old boiler system, who forget that, after 
all, a cylindrical boiler is merely a tube on a 
larger scale. The soundest engineering practice 
is that which can obtain the best result, 
and leave the balance of practical advan- 
tages on its own side, and this is undoubtedly 
procured by the water-tube boiler. 
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ALLOWANCES NECESSARY FOR SEVERE TESTS. 


It must be remembered, when comparing the 
new and the old style of boiler, that at the time 
of changing the boiler policy of the Navy we 
had taken at least sixty or seventy years—ever 
since the birth of the steam engine, in fact—to 
advance to the steam pressure of 155 lbs. per 
square inch, which was and still is the practice 
in the latest examples of cylindrical boilers in 
our Navy. The large water-tube boilers of the 
Powerful and Terrible were designed for steam 
of 260 lbs. pressure, and in the boilers of the 
cruisers immediately succeeding them the steam 
pressure was increased (о 300lbs. per square inch. 
Thus it will be seen that at practically one step 
the steam pressures which we had taken seventy 
years to advance to were doubled, and it is this 
sudden and enormous increase of steam pres- 
sure which has been responsible for many of 
the troubles of the water-tube boiler and much 
of the odium which has been unjustly levelled 
at it by adverse critics. 


TOO MUCH EXPECTED. 


The magnificent performances—and they are 
magnificent—of the large Atlantic liners are 
quoted as examples of what should be done in 
large and fast cruisers of our war navy, but a 
comparison between the two classes of vessels 
or the two services is utterly impossible. The 
Atlantic liners are designed for one purpose 
especially—z.c., to make an ocean passage at the 
highest possible speed, and no stirt is made in 
any matter which conduces to speed. Weight 
and space are given liberally to machinery and 
boilers, and it is scarcely an exaggeration to say 
that for fast Atlantic steamers the dimensions 
and output of the engines and boilers are first of 
all decided upon, and the vessel is then bui!t 
around the machinery spaces. In war vessels 
this cannot be done. Weight and space are cut 
down to the lowest limit, and the engines and 
boilers have to ht the spaces that can be 
allowed them in the ships. The task of the 
engine and boiler designer is more difficult, 
and the task of the engineer officers and their 
staffs who run the vessels is of course 
also more difficult in а corresponding degree. 
Add to these observations that the functions 
and duties of a war vessel are altogether 
different to those of a vessel in the mercantile 
marine, and it will be at once seen that 
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BY MESSRS. MERRYWEATHER AND SONS, LTD. 


a comparison between the engineering methods 
which are respectively adopted to suit the 
exigencies of a war navy and of a mercantile 
navy must in the highest degree be misleading 
and fallacious. The difficulties which have 
attended the introduction of large water-tube 
boilers into the Navy have been intensified by 
the magnitude of the new departure, by the 
shortage of officers and men of the engineer 
branch, and by lack of training of the engineer 
staff in the care and management of these boilers. 

The early experiments with the Skarp- 
shooler, which was fitted with a small installa- 
tion of Belleville boilers, and the steam trials 
and subsequent experience of the two large 
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crusers Powerful and Terrible, gave every 
encouragement to the Admiralty to fit the Belle- 
ville boiler into all succeeding vessels. In the 
earlier cases just mentioned it had been found 
posible to detail a large percentage of their 
engine-room complements for duty in the vessels 
before they were required for commissioning, 
and although it was only natural in a new 
system adopted on such a large scale that some 
dificulties should be met with, there has never 
been any serious trouble with the boilers of 
these ships. One of them having already com- 
pleted a foreign commission, is now again ready 
for service with the same boilers which were 
placed on board her in 1895-6, while the other, 
after having been nearly four and a half years in 
commission, is just returningífrom service on the 
China station. 
NECESSARY CONDITIONS. 

It is a necessity with an installation of any 
kind of water-tube boiler that there should be 
an ample supply of feed water of the purest kind, 
and to ensure this there should be great care 
exercised in the design and manufacture of 
reliable and tight condensers, and the provision 
of suitable evaporating plant to supply an 
adequate amount of feed water for the boilers. 
Troubles which have occurred in many ships 
owing to leaky condensers, loss of water by 
leaks from defective steam pipe joints, drains, 
imperfect workmanship and othercauses, arenow 
nearly eliminated, while the longevity of the boilers 
is being increased by the extra experience 
which those entrusted with their management 
are gaining in their careand preservation. The 
recent report of the Water-tube Boiler Com- 
mittee is to some extent disappointing, because, 
while it condemns the Belleville boiler, it does 
not definitely suggest any other type of water- 
tube boiler in its place. 


THE BELLEVILLE SCARE. 


The Belleville boiler has been condemned 
because up to the present it has been the only 
type of large water-tube boiler in our Navy with 
which the Committee have been able to experi- 
ment On any scale, but while the members of the 
Committee have been deliberating, the boilers 
themselves have been giving much better results 
as officers and men have gained experience with 
them. The troubles which have occurred in our 
Navy with Belleville boilers would have occurred 
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with any other class of water-tube boiler under 
similar conditions, and they are all connected 
with causes which lie outside the boilers them- 
selves, and which are now in process of 
elimination. It is not the purpose of this 
article to proclaim the merits of any one 
particular type of water-tube boiler, and if 
the experience which will be obtained in 
our new cruisers with the “ Babcock and 
Wilcox," the “ Niclausse," the “ Dürr,” or the 
“Yarrow " large tube boiler, all of which have 
been recommended for trial by the Boiler Com- 
mittee, proves that any one of these types is 
superior either to the Belleville or to the 
others, then by all means let the Navy be 
supplied with the best type we can get. 
But, in the meantime, there is no reason for 
alarm, because about sixty or seventy of our 
largest vessels of war are fitted with the Belle- 
ville boiler, which has up to date had to bear the 
brunt of the battle of the boilers in our Navy. 
Nearly all. engineer officers of the Navy who 
have had practical experience with this class of 
boiler prefer it greatly to the cylindrical boiler. 
The objections of other naval engineers are 
more theoretical than practical. Admirals Sir 
John Fisher and Lord Charles Beresford, who 
have recently returned to England from the 
Mediterranean Fleet, have probably between 
them given that squadron more hard and con- 
tinuous steaming than has fallen to the lot of any 
other fleet in the world, and in all such cases 
the ships with water-tube boilers have made 
the best performances, and have been the most 
reliable steamers. 


CONCESSION TO PESSIMISM. 


The phenomenal success obtained in the 
trials of the four mighty cruisers of the Leviathan 
class, each of which developed easily 30,000 
horse-power and attained a speed of over 
23 knots per hour, and the more recent trials of 
the three cruisers, Powerful, Spartiate,and Europa, 
which have taken place lately in the English 
Channel, should reassure the public mind on the 
matter of water-tube boilers. The statement of 
Admiralty policy which was recently made by 
Lord Selborne in the House of Lords, leaves 
no doubt that those responsible for the efficiency 
of the Navy consider that the water-tube boiler 
is the best suited for naval needs. The decision 
to fit the new cruisers of the Devonshire 
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class with a combination of one-fifth cylindrical 
and four-fifths water-tube boilers is a conces- 
sion to pessimism and sentiment. The practical 
difficulties in its working probably will be found 
` to overcome its supposed advantages. 


WANTED—INCREASED SKILL. 


If more than ordinary skill be required for 
the satisfactory working of water-tube boilers, 
then it is the duty of the Admiralty to insist on 


CYLINDRICAL BOILERS FROM 


CCORDING to the evidence taken by the 
Committee, no type of water-tube boiler 
at present in use is on general service so 
economical as the cylindrical. The Committee 
themselves express the opinion that retarders 
will be found in many cases to render existing 
cylindrical boilers even more efficient and 
economical than they are at present. Untila 
thoroughly satisfactory water-tube boiler is 
obtained, the Committee recommend that in 
large cruisers and battleships cylindrical boilers 
of sufficient power to work the auxiliary 
machinery, and to drive the ship at her ordinary 
cruising speed, should be used with the same 
steam-pressure as for the water-tube boilers, say 
210 Ibs. per square inch. 

The cylindrical boiler, then, is not played 
out, and in so far as the merchant service is 
concerned, nething so good and serviceable has 
yet been devised as the good old “Scotch 
boiler," which superseded the “tank,” and 
which still deserves its name for efficiency, 
reliability, and persistency, whether or not the 
time has come for some improvement in the 
steam-generating plant of sea-going steamers. 
It has been often said that the progress made in 
boiler equipment (the most costly and perish- 
able part of the outht of a steamer) has not 
been commensurate with that in engine prac- 
tice. This is not quite true. Fifteen or twenty 
years ago, eight years was considered a good 
average life for a marine boiler ; to-day, twenty 
years is a by no means uncommon age. The 
type remains, but mechanical progress does 
not necessarily involve change of type. The 
Scotch boiler was undoubtedly the founder 
of the success of the marine engine as we 
now know it. 
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a thorough and comprehensive system of train- 
ing for the naval engineer personnel, Every 
advance in a science or subject must be paid for 
in one way or another, and if increased skill and 
attention be the price required for the undoubted 
advantages of the water-tube boiler for war 
vessels, there is plenty of the highest engineer- 
ing talent in the country which can be obtained, 
if the Admiralty will only take the proper means 
to secure it. 


AN ENGINEER'S STANDPOINT. 


The first high pressure Scotch boiler was 
fitted into the first triple expansion steamer in 
1881. This was the Claremont of Newcastle- 
on-Tyne, whose engines were built by Messrs. 
Douglas and Grant, of Kirkcaldy. · Previous to 
that no boiler builder would undertake to build a 
boiler for 150 lbs. pressure. The determination 
of the qualities that go to make up efficiency 
has not, perhaps, been quite so familiar a study 
as it ought to be. It is not so many years since 
the shearing strength of a rivet was considered 
equal to its tensile strength. Apart from 
developments in the art of the boiler-maker, 
however, he has now at his command better 
materials than ever, were known before. Ifa 
perfect boiler can be evolved at all, it should be 
evolved now, when we have the perfection of 
material and the highest natural and inherited 
results in scientific insight and technical appli- 
cations. As far as material is concerned, there 
is no reason why a boiler should not last thirty 
or forty years. 

The essential condition for all boilers is, ot 
course, that they shall have sufficient structural 
strength to withstand the ordinary working 
pressure. But they should also have a margin 
beyond this, to enable them to work with 
efficiency even when some parts become thinned 
by corrosion. Then they should be so designed 
as to withstand continuously the effects of 
expansion and contraction resulting trom the 
changes of temperature, not only as to the 
whole structure but also as to special parts. The 
design should admit of the furnaces, tlues, etc., 
being readily cleaned, and should provide for 
the free discharge of the steam produced from 
the heating surfaces. It is further desirable 
that the furnaces, flues, etc., should be so 
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arranged as to admit of perfect combustion of 
the fuel, and of the ready transfer of the heat 
from the products of combustion to the water 
or steam in the boiler; for upon these matters 
economy largely depends. Facility for cleaning 
the whole of the inside of the boiler is of 
essential importance. The capability of being 
“forced,” which is possessed by some types, is 
a distinct advantage. The rapidity with which 
steam can be raised or lowered, depending 
largely on the total quantity of water contained 
in the boiler, and the power obtainable ona 
given weight, or in a given space, or on a given 
floor area, are also qualities demanding соп- 
sideration, as well as the ease with which a 
defective tube can be plugged or replaced, or 
other small repairs effected. In the selection 
of a boiler for any particular service, therefore, 
all its qualities must be considered, and the type 
selected should be that which will give more 
advantages than disadvantages. 

In the case of the so-called " Scotch,” or 
cylindrical multitubular boiler, the grates are 
arranged in circular flues or furnaces, extending 
from the front of the boiler for six or seven feet 
into the interior. The flames and hot gases 
from the fuel rise at the end of the furnace into 
the flame chamber, which varies in height with 
the size of the boiler, but isasa rule from two 
to three feet in width. The tube is one of the 
walls of this chamber, and it is pierced with 
holes, through which the tubes are fitted to the 
front plate of the boiler. When the flames and 
hot gases from the flame chamber pass through 
the tubes running parallel with the furnace, the 
heat so distributed generates steam from the 
water around the tubes. From the front of the 
boiler the hot gases and smoke are guided by 
the smoke-box to the funnel. The tubes are 
connected with the tube plate by the forced 
expansion of the metal, which is fitted in cold, 
and this is where leakage is apt to take place, as 
the resuit of the continual play of the flames on 
plateandtubes. The connection has been found 
sufficient for ordinary circumstances. But when 
forced draught 1s used the cold air rushes in 
with the hot gases when the furnace door is 
opened, and causes sudden and violent changes 
of temperature, by which the tube plate is 
affected. In a steamer, when the boilers leak 
under hard pressure of forced draught, the 
steam may find its way into the furnace and 


drive the flames out into the stokehold, with 
serious danger to life and limb of the 
stokers, 

In naval construction the fault seems to have 
been first in reducing the size of the boilers to 
save Weight, then in introducing forced draught, 
and then in expecting too much from the boilers 
as the result. In the merchant service Scotch 
boilers are generally used with natural draught, 
though forced or induced draught is frequently 
applied to them, but in the Navy forced draught 
is always employed at full powers. 

The cylindrical boiler is probably the best in 
use as far as completeness of combustion of coal 
15 concerned, when worked under ordinary 
conditions. With skilled attention it is possible 
to obtain results showing fairly complete com- 
bustion in almost any boiler. But as in this 
boiler all the gases from the front of the fire 
have to pass over the rest of the fire, meeting at 
right angles to the streams of gases coming 
through the back part of the grate, if the fire is 
of uneven thickness from careless stoking the 
gases have a probability of mixing together. 
before passing over the bridge into the com- 
bustion chamber, to enter which they have to 
take a sharp turn at right angles, which again 
assists them to commingle ; and in the chamber 
they have further opportunities of mixing. 
Thus the unburned gases become largely con- 
sumed before they can get into the tubes, where 
their temperature is quickly lowered below the 
ignition point, and no further combustion is 
then possible. All combustion, then, must take 
place either in the furnace or in the combustion 
chamber. 

This boiler, further, being less dependent for 
economy upon careful stoking than most of the 
other types, has not so much necessity for inces- 
sant watchfulness as regards the water supply. 
The free water area is large, and in ordinary 
working there are several inches of water above 
the heating surfaces, so that a considerable 
amount of water may be evaporated after the 
stoppage of the feed supply, before dangerous 
consequences ensue. The roomy steam space 
and large volume of water contained in the 
boiler also act as reservoirs of energy, and con- 
siderably modify the effects of irregular or 
careless stoking. This is why Mr. J. T. Milton, 
of Lloyd’s, says that this boiler can be worked 
with a fair amount of success under conditions 
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which would be disastrous with some types of 
water-tube boilers. | 


Long before the Boiler Committee began . 


their inquiry, Mr. J. T. Milton pointed out the 
very different conditions between the services 
required in merchant and in war vessels, which 
early led to differences of practice in the con- 
struction of their boilers, even at a time when 
the tank boiler was considered the only pos- 
sible type. ‘The boilers in merchant ships were 
much larger in relation to the power of the 
vessel, having more heating-surface in propor- 
tion to the grate surface, and having also much 
wider water-spaces, in order to render them 
more accessible for cleaning. In all merchant 
vessels, except perhaps in a few engaged only 
on short runs, economy of fuel and durability 
of boilers are matters of the very first import- 
ance. In most cargo vessels, owing to the 
peculiarities of the tonnage laws, the space 
occupied is of comparatively little moment ; 
and even in mail steamers of large power a 
saving of weight or of space would be dearly 
bought at the expense of increased coal con- 
sumption or of decreased durability. 

In war vessels, however, very different con- 
ditions prevail. Іа their case, weight and space 
are of vital importance ; and, although economy 
of coal consumption and durability are desirable 
qualities, the necessity of having at command 
the highest speeds obtainable, especially in 
certain classes of vessel, justifies some departure 
from the practice which would otherwise obtain. 
“In merchant vessels," says Mr. Milton, “ only 
the full power is required, and both engines 
and boilers are designed for maximum efficiency 
at this power. In war. vessels the maximum 
power is rarely required for extended periods, 
the greater part of the work being performed 
at relatively low powers; and the necessity 
of steaming long distances at the most 
economical speeds renders economy at low 
powers of .more importance than at high 
powers. Instead of the uniform speed re- 
quired in merchant vessels, war vessels must 
be capable of quick manceuvring, necessitating 
sudden and large changes of power, and 
must therefore possess the capacity of raising 
and lowering steam quickly. In them, also, 
there is the possibility that their boilers, steam 
pipes, or engines might be damaged by missiles 
—a contingency which need not be considered 
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in merchant ships. These are some of the con- 
siderations which show that the design of boiler 
most suitable for one vessel might not neces- 
sarily be the best fitted for the others. The 
conditions in the different classes of war vessels 
even are not the same, so that it by no means 
follows that a type absolutely necessary in, say, 
the torpedo-boat destroyer, would be suitable 
for a battleship." 

No change of type, either of engine or boiler, 
will commend itself to merchant shipowners 
unless some distinct gain is thereby assured ; 
if, however, a change, and a further advance in 
economy, is to take place, it must be remembered 
that increases of steam pressures above the 
present high pressures of 180 lbs. and 200 lbs. 
per square inch, will not be likely to give such 
relative increases of economy in the engine as 
were obtained in the past by increases above 
the lower pressures formerly used. 

In the merchant service the boilers used are 
almost universally cylindrical, with internally 
fired furnaces and smoke-tubes. The pressure 
is usually 169 lbs. per square inch, although in 
some cases 200 lbs. per square inch has been 
employed, and in a few cases even up to 250 lbs. 
As heavy repairs and renewals of these boilers 
are serious matters, it is necessary that they 
should last for many years, but it is also im- 
portant that they should be economical in fuel 
consumption. This, indeed, is the motive which 
has led to the gradual increase of steam pressure 
to the present point, which many engineers 
consider to be the maximum which сап be 
obtained with this type of boiler. If water- 
tube boilers are to supersede the cylindrical in 
merchant steamers, they will have to be proved 
to be at least as economical in fuel consumption 
in proportion to the evaporation obtained, and 
new types of engines will have to be made to 
utilise properly the higher pressures of steam 


. the water-tube boilers will render available. 


Experts differ, of course, as they always do, 
as to the cause which brings about leakages. 
One theory is that the fault is due to a want ot 
elasticity in the tube-plate, and that it ought to 
be much thinner than it usually is. Experiment 
has shown that the part of the tube-plate 
nearest to the fire expands more than the 
upper part, thus giving the plate a tendency to 
curve, and the contention is that tubes of equal 
length connected with the plate must become 
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distorted when the plate curves, besides the 
molecular strain on the tube-plate due to the 
two sides being subjected to different tempera- 
tures. Others, again, contend that the strain 
which causes the leakage is due to the tube- 
plate being overheated in consequence of 
deficient water circulation in the boiler, and 
especially immediately inside the tube-plate. 
Some of the experiments of Sir A. J. Durston, 
Chief Engineer of the Royal Navy, were made 
with a view to proving this. A few years ago 
he applied forced draught and an improvised 
arrangement corresponding toa boiler, until the 
tube-plate became red-hot at 1,400 deg. F., and 
when the boiler was cooling there was leakage. 
The point to which the tube-plate in this case 
could be heated without subsequent leakage was 
750 deg. F., and it was ascertained that a 
deposit of grease inside the boiler resulted in a 
loss of efficiency to the extent of 8 to 15 per 
cent. Tests were also made to ascertain the 
temperature of the gases in their course from 
the fire through the tubes in a small boiler. 
Starting at 1,644 deg. F., in the combustion 
chamber, they entered the tubes at 1,550 deg. 
When they had passed over 1 in. the tempera- 
ture was 1,466 deg.; at 2 in., 1,426 deg. ; at 3 in., 
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1,405 deg.; while at 8in., it recovered to 
1,410 deg., and at 14 in. dropped to 1,368 deg., 
continuing to fall to 887 deg. at 6 ft. 8 in. 
Two-elevenths of the fall, therefore, took place 
in the first 2 in. of the tube, so it is quite 
evident that the greatest generation of steam is 
in the vicinity of these two inches, or practically 
close to the tube-plate. If the water there does 
not circulate satisfactorily there is a tendency to 
overheat. 

А discussion of all the theories, however, is 
too large for our present purpose. Many 
engineers look very hopefully on the tubular- 
boiler, not so much on account of the defects in 
the multi-tubular, as of the objections to its 
weight and the weight of water it contains— 
objections which, of course, have most strength 
in regard to high-speed steamers. There are 
two fixed and distinct classes of water-tube 
boilers, those with large tubes and those with 
small tubes. The former have found most 
favour where considerations of weight are not 
extremely urgent. It is noticeable, however, 


that of recent times the tendency in large tube 
types has been towards a smaller size of tube, 
and in the small tube type towards a somewhat 
larger size. 
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ESTIMATES. 


CLAUDE W. 


GOOD system of 
prime costs is a 
great help in the 
preparation of esti- 
mates, especially 
as a guide to the 
probable cost of 
labour, and a cor- 
rect system of 
ascertaining the 

А регсепіаре ої 
standing charges to be added to the bare 
cost of material and labour is of great 
importance. In many cases in which losses 
in trading have been incurred, analysis has 
shown that estimates as a whole have been 
correctly made so far as actual cost of material 
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and labour have been concerned, but that the 
prices taken have been too low owing to the 
percentage added to cover standing charges 
being under estimated. 

It is advisable that all estimates should pass 
through the hands of one man, who, for con- 
venience, may be called the estimate clerk, 
although he should, in addition to clerical 
experience, have been through the works and 
have a good technical knowledge of the 
machinery, etc., with which he has to deal. 
Such a man is necessarily more expensive than 
an ordinary clerk, but the difference in salary is 
made up many times over in the avoidance of 
blunders with the losses which they entail. 

All tenders should be made out on a special 
form, such as Form No. 19, and are preferably 


TENDER. 
Form No. 10. 
тте“ 19.. 
DA И E E E b oS a an EES SESS id EEE 
Dear Sir, : 
In reply to your esteemed inquiry of .......... inst., our price for a Dynamo Electric Machine to work as................. . 
to be our............ Type,size............ capable of developing................ (PR РРР Volts at a speed оѓ.................. 
Revs. per Minute, in accordance with accompanying Specification and Tracing’ No............... will be as follows :— 
5, d. 5 s. d. 
Price of Machine alone.. Price of Starting Switch .. . 
Slide Rails Regulating ,, 
Third Bearing .. РА T Reversing , .. Js 
Extra Rail for Third Bearing Combination Bedplate and 
Flywheel з i is Coupling to Engine.. T - T ! 
Regulating Resistance for | 
Shunt.. > "S 
Расій аа orere nee NER TERRA CAPAC Mr Delivery within.. ............... leere from date of Order. 


Terms of payment 
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Estimates. 


of such a size that three can be copied on one 
page of an ordinary foolscap copying book. In 
this book the tenders only should be copied, 
and one tender only should be copied on each 
page. Thus two-thirds of each page are left 
blank after the tender has been copied, and 
this blank space allows for the copying of 
amended tenders or for the entering of special 
information. Each morning all inquiries are 
handed to the estimate clerk, who, on receiving 
them, turns to his press copy Tender Book and 
gives each inquiry its future Tender Number. 
Thus, suppose the Tender Book in use is No. 2, 
and the last page on which a tender is copied 
is 120, he will number the inquiry letters 
E2/121, E2/122, etc., and as he does so he will 
tick off the corresponding leaves in the book to 
indicate that they have been taken. The Tender 
Number should be quoted in all correspondence 
and other papers relating to it, so that at any 
future time the whole matter can be easily traced 
out if necessary. 

Àn inquiry may be for a machine of standard 
pattern, a machine of special design, or it may 
be for a complete contract comprising various 
sizes of standard machines, special machines, 
erection at site with steam and water pipes and 
other accessories. 


FREIGHT CHARGES. 
For standard machines the clerk will keep a 
tabulated record of costs and net prices, and to 
these he will add such amount for packing, 
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| DRAUGHTSMAN'S QUANTITIES. 
| 
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Form No. оа. ааа ао Gens: 
Tender No,.......... 
РРО 
Е ҮР, = | ES E Tae ылыы Ey eredi Meu 
с a | 
Е > C 
Dy | = Elg 
No. Description р zlé 4 E | | 
OIG | a 5 | 
wt.lcwt.] Ibs. | Ibs. | Ibs | 
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14 
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Acc ангу рн г Mie: Meg Жн аа зе. 


ара | | | | 
Е олер from stores: | | | 
entered here | | | 
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CATALOGUE LABEL. 
Form No 78. 


‘Form А. 
Richard Thomas & Henry. 
Steam Valves. Catalogue 4 to No, 125. 
Correspondence No., 308. 
Discount 33] per cent. and 24 per cent. month. 


Form B. 
Steam Valves. 
Richard Thomas & Henry. 
Catalogue 4 to No. 125. 
Correspondence No., 308. 

Discount 331 per cent. and 24 per cent. month. 
carriage, etc., as each case may demand. For 
the determination of railway charges, very con- 
venient books may be obtained, which give for 
any town the railway rate for goods of any class 
to any other town served by the railways. 
Similar books may be obtained for dock charges. 
It is very important that these should be borne 
in mind in cases where goods are to be 
delivered F.O.B. Firms not accustomed to 
delivering F.O.B. very often assume that as 
railway charges include delivery (within a 
reasonable radius) to any factory or warehouse 
they also include delivery to a ship. This is 
not so ; as the railway company only deliver to 
the dock and the dock company handle the 
goods and put them on board. Thus a sum 
must be added to the railway charge to 
allow for delivery F.O.B. The charges in 
different ports and for goods of different 
classes vary, but ought always to be kept in 
view. 

Inquiries for special machines or complete 
contracts are handed to the chief draughtsman, 
who, instructed by the manager, prepares what- 
ever drawings are necessary, and from these 
makes up the list of Quantities (Form No. 5). On 
this list, in addition to raw material, there are 
given the quantities of articles which may be 
purchased ready finished, such as lubricators, 
bolts and nuts, and other parts which it pays 
better to buy than to make. 


THE FILING OF CATALOGUES. | 
Generally speaking, the prices of these may 
be taken from catalogues, so that a well-kept 
system of filing is very desirable. 
as a rule are not well kept, the usual thing being 
to pile them on a shelf or stow them away ina 
drawer. 


Catalogues . 
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The system in use by the writer, and which 
ne has also introduced recently in a large 
engineering works in the north, enables any 
catalogue to be found without any vexatious 
delay. The catalogues are kept in drawer 
boxes in which three sizes of drawer are 
used, one to take catalogues up to octavo, 


INQUIRY. 
, Form No. 27. 
W. Jones & Co. Ltd. | 
London, E.C.............19.... 


АДЕКА ———— Guns 


[LUI 


Dear Sirs, 
Please quote us your lowest ргїсе.......................- 
on this form, which is written and printed in copying ink, for 
goods as below, packed and Ч4е!Нуегедй.......................... 


TI stating the earliest time in which you can guarantee 
шеа раи ا‎ 


Quantity. ne ee | Rate. 


ОРЕ 
|| 


Packing.......... 
Carriage.......... 
Delivery within............ from 


date of order. Әгпеа................ 


ا ——— — — —— 


the second to take catalogues from octavo up to 
quarto, and the third to take sizes above quarto. 
Three books are kept, one for each size, in 
which the catalogues are entered and con- 
secutive numbers given to them as they are 
received. To each catalogue is gummed a label 
(Form No. 78) on which are entered the 
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particulars, which are also entered on two sets 
of cards, one under the names of the firms and 
the other under the subject matter. 

Examples A and B show the entries on two 
cards. 

PREPARATION OF ESTIMATES. 

Where special quotations have to be asked 
for, an Inquiry Form (No. 27) issent out. These 
forms are filled up and returned by firms tender- 
ing, and are from time to time bound into books. 
The forms are numbered and a card index is 
kept of them the same as for catalogues. 

Having ascertained prices for all the materials 
given on the list of quantities, the estimate 
clerk then enters up the material column of 
Form No. 9, adding a percentage to cover un- 
booked material. For the labour, the draughts- 
man prepares a list similar to Form No. 5, but 
with the columns headed with the different 
classes of labour and their rates of wages. 
This list, together with the drawings, goes to 
the different foremen, who fill in their estimates 
of the number of hours the different parts will 
take. Before going back to the estimate clerk 
these lists should be passed by the works 
manager, who may see fit to modify the fore- 
man's figures. The estimate clerk then fills in 
the labour column of Form No. 9 and adds the 
percentage necessary to cover standing charges. 
Costs of packing, railway charges, dock charges 
(if any) are then added, and the estimate 
is totalled. 

The manager or principals then decide what 
price shall be quoted, and the Tender Form 
(No. то) is filled up, together with the necessary 
specification and drawings. 


ESTIMATE. | 
Form №, 9. Баел» Even 
Tender No......... 
o i 
E О E E E E ОЛ E о ГОЛ ЛК КУ О ОУ СЕ led | 
T QE | | 
| Weight | | Labour | Material. | Charge, 
Quantity. Description. | | Rate yrs | | | 4 
| Cwt. дг. Ibs. fis d £ ја | s. | d. 
БЕРЕ a س الال اتل —— س | > ل س‎ ay 
| 
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[т is interesting to learn, upon 


Жы. агии , What seems to be good 
iva. authority, that Mr. R. J. 


Billinton, the locomotive super- 
intendent of the London, Brighton and South 
Coast Railway, is about to try the experiment 
of burning liquid-fuel on some of the engines 
employed on that line. The system to be used 
is that invented by Mr. J. Holden, locomotive 
superintendent of the Great Eastern Railway. 
It has now been employed for many years on 
that railway, and has given results which must 
be characterised as entirely satisfactory. The 
use of liquid-fuel in locomotives is, of course, 
no novelty, having long been practised both in 
Russia and in America, where mineral oil is 
abundant and cheap. Mr. Holden’s method, 
however, differs in some important respects 
from those hitherto employed in those countries 
where there is no uncertainty as to the perma- 
nence of ample supplies of the liquid-fuel. 
When Mr. Holden started the liquid-fuel move- 
ment in this country his object was simply to 
get rid of troublesome refuse, chiefly gas-tar. 
In the absence of any definite knowledge as to 
the amount of tuel that would be economically 
available, the engines, while able to burn liquid- 
fuel, had also to be fitted for coal consumption 
should the other combustible not be accessible. 
This principle has been adhered to in the case 
of all the liquid-fuel-burning locomotives of the 
Great Eastern Railway. Thus, should the 
liquid-fuel supplies at any time give out or 
become too costly; recourse can at once be had 
to coal without any alterations in the engines. 


у 


M 


In ordinary working the Holden 
engines burn liquid - fuel in 
association with solid com- 
bustibles, and not instead of them. The gas- 
tar or petroleum refuse is stored in tanks on the 
tender, and is sprayed into.the firebox by means 
of roses on two pipes, through which the 
material is driven by a jet of steam, air being 
also admitted through an annular orifice in each 
rose. The hydro-carbon spray enters the fire- 
box above a low coal fire in which there 
are numerous lumps of incandescent chalk. 
The spray is ignited, and while the engine is at 
work the firebox is filled with a clear, clean, pure 
white flame of great heating power, which the 
driver can regulate to greater or less intensity 
by adjusting two small thumbscrews. Thus the 
steam can be kept steadily at its most advan- 
tageous point, just below blowing-off mark 
during the whole length of a long non-stopping 
run, such as that from Liverpool Street to North 
Walsham—a distance of 131 miles, run at an 
average speed of about 50 miles an hour, and 
an actual working average of about 55. The 
convenience, cleanliness, and general advan- 
tageousness of the plan are indisputable. 


Method of 
Working. 


It may fairly be asked : Why, if 


Why not this plan be really so advan- 
generally « 

adopted ? tageous, has it not long ago 

been adopted by all the other 

railways? The answer is very simple. To use 


liquid-fuel engines, there must be ample supplies 
of liquid-fuel. Hitherto these have been want- 
ing. The Great Eastern Railway practically 
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absorbed all that could be obtained at remuner- 
ative rates. The locomotive superintendent of 
one of the leading Scottish lines wished to try 
the plan, but deemed it prudent first to ascer- 
tain whether, if he constructed the engines, he 
could get the fuel for them to burn. Finding, 
on enquiry, that the Great Eastern had secured 
all the cheap liquid-fuel available as far north 
as Glasgow itself, he reluctantly abandoned the 
idea. Lately, however, fresh sources of supply 
having been discovered, several railways have 
begun to use liquid-fuel, and the experiment 
will be tried on the London, Brighton and 
South Coast, as well as on the South Eastern 
and Chatham, and on the Metropolitan. Of its 
success there can be no doubt at all. Absolute 
proof has been afforded that Mr. Holden’s 
system is equal to all requirements if adequately 
managed. Therefore, should it fail in any other 
case, the fault will be attributable, not to the 
system, but to its local working. However, no 
such failure need be anticipated, and the in- 
creasing use of liquid-fuel will do much to 
obviate the nuisance caused by railway smoke 
and sparks. | 


Another valuable improvement 
that of compounding, for loco- 
motives, has recently made a 
freshstep forward in England. For many months 
rumour was busy with a report to the eftect 
that at Derby—that railway “home of mystery ” 
—а new type of compound locomotive had been 
designed by Mr. S. W. Johnson, the able loco- 
motive superintendent of the Midland Railway, 
and that two pioneer engines of this class had 
been built. Thisreport proves to be correct, and 
Nos. 2631 and 2632 have not only left the 
Derby shops, but have actively begun work, one 
taking daily the 10.5 a.m. train from Leeds and 
the other the 3.55 p.m. from Carlisle. The two 
engines are practically identical, save that one 
has plain copper tubes giving 1,598 square feet 
of tube heating-surface, while the other has the 
Serve or ribbed tubes, which give 1,720 square 
feet of surface. Each has 150 square feet of heat- 
ing surface in the firebox, 26 square feet of grate 
area, and works at a boiler pressure of 195 Ibs. 
of steam per square inch. Mr. Johnson appears 
to have adopted in a large measure the same 


Compound 
Losomotives. 
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arrangement of cylinders, etc., a$ that of No. 
I619 on the North-Eastern Railway, excepting 
that the piston stroke is 26 in., both with the 
high-pressure and the low-pressure cylinders. 
There is only one high-pressure cylinder, which 
is placed inside the frames and drives the 
leading coupled axle by a single-throw crank. 
There are two low-pressure cylinders, each 
21 in. in diameter, placed outside. They drive 
the same pair of wheels. Ву a special arrange- 
ment of the valves it is provided that although 
the steam pressure in the boiler may be 195 lbs. 
per square foot, the pistons shall never be 
forced to bear a severer strain than that 
which would ordinarily be experienced at a 
pressure of 170 lbs. in the boiler, which is that 
employed in many Midland engines. The pres- 
sure in the low-pressure cylinders is ordinarily 
40 lbs. to бо lbs., but this can be reinforced in 
case of need by the admission of auxiliary steam 
from the boiler through a specialvalve. Stephen- 
son's link-motion is used to work the valves, and 
the reversing gear can be applied at will either 
to high-pressure or low-pressure cylinders 
separately, or to both together with the same 
handle. Special devices are employed to 
minimise back pressure. 


The leading dimensions of the 
new Midland compound engines 
are: Diameter of driving 
and trailing wheels coupled, 
7ft.; bogie wheels, 3 ft. 6 in. ; high-pressure 
cylinder (1), 19 in. by 26 in.; low-pressure 
cylinders (2), 21 in. by 26in.; total heating sur- 
face (plain tubes), 1,598 square feet (Serve 
tubes), 1,720 square feet; diameter of boiler 
barrel (inside), 4 ft. 8 in. ; length of boiler 
II ft. 7 in.; height of boiler-centre above 
rails, 8 ft. 6 in. ; grate area, 26 square feet; 
steam pressure, 195 lbs. Weight of engine 


Dimensions of 
New Midland 
Engines. 


in working order: On bogie wheels, 20} 
tons; оп driving wheels, 19} tons; on 
trailing wheels, 195 tons; total, 594 tons. 


Tender (on two four-wheel bogies) loaded, 
524 tons ; total of engine and tender, 112 tons. 
The new engines appear to be working very 
well and to be giving good results. It will be 
observed that Mr. Johnson, in his new three- 
cylinder compounds, exactly reverses Мг. 


Locomotive Engineering Notes. 


Webb's three-cylinder practice, as did Mr. 
Worsdell with No. 1619 on the North-Eastern 
Railway. That is to say, whereas Mr. Webb 
has two high-pressure cylinders outside and one 
low-pressure cylinder inside, Mr. Johnson and 
Mr. Worsdell have one high-pressure cylinder 
inside and two low-pressure cylinders outside. 
Experience alone can decide which of the two 
plans is preferable. 


It will also be interesting to 
Two, three, or note the comparative working 
four-cylinder { 
Compounds. ОЁ this new class of three- 
cylinder compounds as against 
the performance of the four-cylinder types on 
the one hand, and the two-cylinder class on the 
other. With such able and eminent locomotive 
engineers as Messrs. du Bousquet, de Glehn, 
Mallet, Gorlsdorff, von  Borries, Webb, 
Worsdell, Vauclain, and now Mr. Johnson, all 
testing the compound system as applied to 
locomotives, some definite results must surely 
be reached at no very distant date. The point 
is a vital one in locomotive practice, and it 
should be settled definitely whether or not 
compound locomotives are advantageous on the 
score of economy and efficiency as compared 
with non-compound engines. If so, it remains 
to be proved which method is preferable—the 
two-cylinder, three-cylinder, or four-cylinder 
and of the several variants of these, which is the 
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best. Experiments have been going on for very 
nearly twenty years in this country alone, and 
it is surely time that the question was solved 
decisively once and for all, as it has been in the 
case of steamships. 


A large number of M. du 
Bousquet’s new express tank 
engines for fast suburban traffic 
are now at workon the Cheminde 
Fer du Nord, and are doing extremely well. They 
run on twelve wheels, the two middle pairs being 
coupled to have both leading and trailing four- 
wheel bogies. Their boilers are unusually high- 
pitched for tank engines. They have 5 ft. 5 in. 
coupled wheels, outside cylinders 17 in. by 
23} in., and 1,395 square feet of heating surface. 
The type is a remarkably good and efficient one 
for that class of service. 


Another New 
Nord Tank 
Engine. 


Some large express engines of 
“Atlantic” type the “Atlantic” type and on M. 
Engine for ; 
Orleans Railway, de Glehn’s four-cylinder com- 
pound principle, have been 
designed by M. Solacroup, the eminent chief 
mechanical engineer of the Paris-Orleans 
Railway, for the heavy express service of that 
line, and are now in course of construction. It 
is understood that they will be very similar to 
those referred to above in the case of the 
Chemin de Fer du Nord. 
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In the preceding Article the author discussed separately the various conditions necessary to secure 


a maximum of efficiency in stamping mills. 


/ Y MODERN PRACTICE IN MILLING | 
AND AMALGAMATING. 


« 


SMART, <A.M.I.C.E. 


The present Article deals more particularly with 


amalgamating, and institutes an interesting comparison between the respective methods. 


AMALGAMATION. 


(19 PD ores have been generally divided in 

a vague sort of way into two classes, 
termed free milling and refractory ores respec- 
tively. That is to say, when a fair proportion 
of the value contained in any auriferous material 
can be readily amalgamated with quicksilver, it 
is termed a free milling ore. At one time it 
was considered that gold which could not be 
recovered in this way was in chemical combina- 
tion with other elements, such as sulphur. 
Nowadays it is generally admitted that, with 
the exception of tellurides of gold, practically 
all known ores contain their gold in a free or 
uncombined state, and that amalgamation 
difficulties are due to one or the other of the 
following causes :— 

I. The sickening of the quicksilver by certain 
mineral constituents present in the gangue, 
antimony sulphide being the most troublesome 
in this respect, although good work is done in 
Australia on ores containing up to 1 per cent. of 
this mineral. 

2. The gold existing as a fine deposit upon 
and in the crystals of iron pyrites, so that it 
cannot be retained by the quicksilver, but is 
carried away with the particles of pyrites. 

3. The particles of gold being so fine that 
they remain mixed with the pulp, and do not 
come in contact with the quicksilver. 

In the first case, only a part of the gold can 
be caught by prolonged pounding in the mortar 


box, or by some equivalent method, and this is 
accompanied by a large loss of quicksilver and 
amalgam. In the second case, amalgamation 
in grinding pans is effective, but not economical, 
owing to the large cost for power and the loss 
of mercury, which latter is not so great, how- 
ever,as in the first case. In the third case, 
amalgamation is quite unsuitable, and in modern 
practice no attempt is made in the last two cases 
to catch the gold in the mill, because, as already 
mentioned, more successful methods are now 
available, and experience has shown that the 
percentage of gold recoverable from any ore bv 
the best amalgamation methods depends almost 
entirely upon the relative amounts of coarse and 
fine gold present, and upon the physical con- 
ditions above mentioned. 

Any comparisons, therefore, made upon the 
basis of percentage extraction, between one 
man's work and that of another, or between one 
method and another, may be utterly misleading. 
unless the same kind of material is being deal: 
with in both cases. Thus, for instance, on thc 
Bendigo goldfelds, where the treatment process 
consists almost universally of crushing and 
amalgamating, followed only by concentration 
on large canvas tables, the tailings from this 
simple treatment average about т} dwts. to the 
ton over the whole district, the maximum 
value for any large quantity being about 
2 dwts. According to the official returns the 
average recovery on over 2,000,000 tons was 
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8 dwts. of bullion, equal probably to 7} dwts: of 
fine gold. On the Rand goldfields, at the time 
when only amalgamation and concentration 
were used for gold recovery, the tailings from 
ore of a similar grade would average at least 
24 dwts. per ton, but it would certainly be 
absurd to infer from this difference of results 
that the Rand millmen at that time were inferior 
to their brethren in Bendigo. 

The next example illustrates the fact that with 
a given ore, the percentage of recovery by 
amalgamation is independent of the value. In 
Gippsland, Victoria, in a mill catching 1 oz. of 
gold per ton the tailings contained 2 dwts. In 
another mill, working ore from the same line of 
reef, the recovery was 2 ozs., and the loss in the 
tailings was 4 dwts., so that the percentage was 
the same in both cases. mE 

It must not be supposed that the moral of all 
this is that skill and care are unnecessary in the 
amalgamation process; on the contrary, they are 
essential to success. But it is necessary to get 
rid of the idea, so prevalent in some parts of the 
world, that a loss of gold in tailings is a certain 
proof that the battery work is inefficient. If 
this were merely a personal matter between 
mine owners and employes it would not be 
necessary to elaborate the point in a technical 
consideration of the subject ; but it is a matter 
which in some cases causes the total loss of gold 
which might be recovered by other means. In 
fact, where this opinion ‘prevails, the millman 
who (from his point of view) is cursed with rich 
tailings dare not face the fact and recommend 
the application of cyanide or other additional 
treatment; but he endeavours by any means 
possible to make it appear that his tailings are 
poor. One instance will forcibly illustrate the 
tact that this feeling does really exist. On 
one occasion a sampler was sent to take samples 
of tailings pulp below the canvas tables of a 
certain mill, say in Australasia, with a view to 
purchasing the current tailings. The manager 
who represented the sellers had all his canvas 
tables carefully cleaned up before the samples 
were taken, so that they should be working at 
their maximum efficiency, and that therefore, 
the tailings samples should be as poor as pos- 
sible. Naturally, the representative of the 
buyers made no objection, but the shareholders 
in the company might have done so very 
reasonably. 
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There is no doubt that the recognition of the 
natural limitations of the amalgamation process 
is not only necessary for the determination of 
the best treatment of any given ore, but it also 
conduces to the proper working of the mill. In 
Johannesburg it cleared the way for the im- 
provements which have so largely increased 
the output of the mills, without decreasing their 
efficiency in catching gold. 


THE USE OF MERCURY. 


The whole process depends on the one 
fundamental fact that clean gold readily amal- 
gamates with clean mercury when the two are 
brought into actual contact. Itis not surprising, 
therefore, that many attempts have been made 
to achieve this result by means of batfle plates, 
rifles, shaking tables, and the like, the leading 
idea in all such apparatus being to disturb the 
flow of pulp as much as possible, and to pro- 
duce currents and eddies which should dash 
the particles of gold against amalgamated sur- 
faces. Probably, every beginner in the art has 
been the proud possessor of some such idea at 
one time or another; and only those are truly 
happy who have not spent their own money in 
demonstrating its inutility in practical work. 

The other point of view is to disturb the pulp 
as little as possible, and to allow it to flow so 
evenly and steadily that each particle of gold 
can gradually settle down through the pulp till 
it finally comes naturally and quietly into con- 
tact with the amalgamated plate beneath it, and 
is thereby caught. Of course, as the pulp is 
delivered from the mortar box in the form of a 
series of splashes superimposed upon a regular 
flow of water, an absolutely even flow cannot 
be expected, but, at all events, by avoiding arti- 
ficial means for disturbing the flow, better 
results can be obtained than otherwise. The 
credit of introducing on the Rand the long un- 
broken surfaces of amalgamated plate instead 
of several short lengths with drops or гі еѕ 
between them is due to the well-known mining 
engineer, Hennen Jennings, who demonstrated 
the advantage of the unbroken surface by means 
of simultaneous experiments on the two systems. 
The usual arrangement now is a lip plate, which 
projects a few inches immediately below the 
screen frame, and delivers the pulp on to a 
splash plate, which is inclined downwards 
towards the screen, and projects under the lip 
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plate. From the splash plate the pulp is de- 
livered to the head of the table, and thence 
flows uninterruptedly along until it reaches the 
mercury well at the foot of the table. 


-THE FUNCTION OF COPPER PLATES. 


It is obvious that if the particles were brought 
into contact with the clean surface of a pool of 
liquid quicksilver they would be amalgamated, 
but the amalgam, being heavier than the mer- 
cury, would fall to the bottom, and a surface of 
mercury only would be available for catching 
more gold, while experience has shown that a 
surface of gold amalgam keeps cleaner and in 
better condition than the quicksilver alone. 
Therefore, by using a mercury film on a metal 
plate, the surface soon becomes covered with a 
layer of gold amalgam. There are other self- 
evident objections to the use of liquid mercury 
—its cost, owing to the quantity required to 
form a large continuous surface, the loss by 
attrition caused by particles of ore, and the 


impossibility of having an inclined surface. It- 


is only necessary to mention these well-known 
facts, because they point to the true functions 
of the copper plate—namely, that it allows of 
the formation of an extended surface with a 
small quantity of quicksilver, that it holds the 
latter in place and keeps the amalgam on the 
surface, where it is required to catch more gold. 
In fact, it has the same duty as the glass in a 
photographic plate ; it serves as a support for 
the active film upon it. 

A man standing on the bank of a river holding 
on to a tree with one hand and reaching out 
with the other for floating sticks illustrates the 
position of the quicksilver. So long as both 
hands perform their function the work is satis- 
factory ; if either fails, then either the sticks are 
lost or sticks and man together. Just in the 
same way the quicksilver is required to seize 
the particles of gold and to hold on to the plate 
at the same time. Тһе one thing necessary 
to enable it to do both satisfactorily 15 cleanli- 
ness. 

In the first place, the copper plate must be 
absolutely clean before being amalgamated, so 
that the film of quicksilver shall cover the whole 
of its surface. "This cleaning is usually done by 
scouring with sand, and afterwards with wood 
ashes, or with caustic alkalies, to get rid of the 
two most potent enemies of the quicksilver— 
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namely, grease and films of oxide on the metal. 
Perhaps the latest method of amalgamating the 
plate after it has been cleaned is to rub it over 
with a solution of potassium cyanide in which 
quicksilver has been dissolved. Аз it is rubbed 
with this solution its surface becomes gradually 
whitened by a very thin deposit of the mercury, 
after which either mercury or amalgam of gold 
or silver will adhere to the surface when rubbed 
on. Butthis is only the first stage of prepara- 
tion, for as soon as the plate is in use, the 
soluble sulphates and other bodies in the ore 
form coloured patches, generally greenish, on 
the copper, and these patches will not retain 
the film of quicksilver. This is the first matter 
that needs the attention of the amalgamator, 
who must constantly clean off these greenish 
films and rub in amalgam until the whole plate 
gets into good condition. It is often assumed 
that this improvement is entirely due to the 
gradual increase of gold amalgam on the surface, 
and this is no doubt true to a. large extent, as 
evidenced by the fact that when crushing rich 
ore the plates get into order more quickly than 
with poor stuff. But it is also probable that in 
the first place only the very outer surface of the 
copper becomes coated with quicksilver, and 
that the coloured films, caused by oxidation or 
other similar action, begin in the pores of the 
metal and gradually extend under the mercury, 
which can then no longer hold on to the plate. 
As the amalgamation of the copper penetrates 
into the thickness of the plate and the surface 
pores at least are amalgamated, it becomes in- 
creasingly difficult for the battery water to come 
into actual contact with metallic copper, and 
consequently no objectionable films can be 
formed. With care and patience new plates 
can be got into good condition in a couple of 
weeks. If might be well asked whether апу 
great improvements have been made in recent 
years, or indeed whether any advance is 
necessary or possible in conducting operations 
so simple as those just described. The chief 
gain during the last few years has been the 
application of plain common sense to the art of 
amalgamation and the consequent disappear- 
ance of the professional "'plate-setter," who 
like a Kaffir witch-finder was surrounded by a 
halo of mystery, and was supposed to carry a 
heavy burden of carefully concealed special 
knowledge, enabling him, by proper nostrums, 
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possibly mixed with spells and incantations, to 
induce the plates to perform their office. 


SILVER-PLATED COPPER. 


The use of electro-silvered copper plates for 
batteries has been strongly advocated by some 
authorities and as strongly condemned by 
others. As usual in such cases the truth seems 
to be situated in the equatorial regions half-way 
between the two opposite poles of personal 
opinion. It is a reasonable supposition, in 
consequence of the wide range of variations in 
the constituents of ores, that the battery water 
in some instances may tarnish copper more 
readily than silver, and that in other cases it 
may have exactly the opposite effect. 

This is at all events a possible explanation of 
some of the differences of opinion which exist 
on this matter. The silvered plate certainly has 
the advantage that it can be more easily coated 
with the mercury in the first place, and that 
when this operation has been performed, the 
whole surface is then covered with silver amal- 
gam, which is less easily tarnished than a plain 
mercury surface. Therefore it may safely be 
said that generally in places where inferior 
labour has to be employed, the use of electro- 
silvered plates will prevent loss of gold during 
the first few weeks of the operations, and that 
only in some cases, as suggested above, could 
they possibly do any harm. But when the 
plate is well amalgamated all over, when after 
a few months’ work this amalgamation has 
penetrated into the plate and a quantity of gold 
amalgam has been retained upon it, and when 


much of the silver must have been removed ` 


with the gold in the periodical cleaning up, 
it is scarcely reasonable to suppose that the 
original plating can have any beneficial effect. 
The latest advocate for silver-plated copper, 
Mr. Edward Halse, makes out an excellent case 
for it by showing that at a mine in Columbia 
a considerably larger percentage of gold was 
caught on the plates, and a correspondingly 
smaller percentage on the blankets when silvered 
plates were substituted for plain copper ones,* 
and that this increase was a permanent one. 
But he then says “it should be mentioned here 
that much more mercury was used with the 
plain copper than with the silvered plates, which 


© Proceedings. Inst. Mining and Metallurgy. Vol. 1X., p. 155, 
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accounts for a good deal of the amalgam found 
in the mercury traps and on the blankets in the 
former.” Now this appears to be the most im- 
portant sentence in the whole paper, for as the 
remaining conditions were fairly constant, then 
if the right quantity of mercury was used with 
the silvered plate it follows that an excessive 
amount must have been used previously with 
the plain copper, with the natural result 
indicated. In fact this one sentence explains 
the whole of the results in such a simple and 
convincing manner, that the case for the silvered 
plates so ably advanced seems to be thereby put 
out of court. It is quite in accordance with 
experience that excess of mercury will carry 
amalgam off the plates on to the blankets below 
them, while it is hard to understand how a 
single addition of one ounce of silver per square 
foot of plate can havea greater permanent effect 
than the many ounces of gold caught from time 
to time during the continued working of either 
kind of plate. 

Mr. G. E. Collings, on the same occasion, 
gave results of two sets of comparative tests 
which showed a greater return in amalgam in 
each case from silvered copper than from plain 
copper, but the yield in melted gold was іп one 
set greater and in the other set less from the 
silvered plates. In other experiments between 
new and old silvered plates the results were 
equal. So the conclusion from the evitlence 
seems to be that while silver-plating may be of 
advantage at first,it makes no practical difference 
after a few months’ operations. 


INSIDE AMALGAMATION. 


This is another question upon which widely 
different views are held, principally because 
each man favours the practice which gives the 
best result with the kind of ore with which he 
is most familiar. When the gold is nuggety in 
character it is sure to stay in the boxes, whether 
mercury be added or not, but the addition of 
the mercury rather facilitates the collection of 
the gold when the mortar boxes are cleaned 
out, and it is therefore generally used with very 
coarse gold and sometimes inside plates are 
used. 

When the gold is fine enough to pass the 
screens as quickly as it is liberated from the 
gangue it is a matter of less importance as to 
whether inside plates are used. The main 
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argument in favour of them is that it is wise to 
catch the gold as soon as possible, and that back 
and front plates receive nearly all that part of 
the splash which does not strike the screen, so 
that every particle of gold is amalgamated at the 
earliest possible opportunity. There is one 
necessary precaution which is not lost sight of 
at the present day, namely, that the mercury 
necessary for the inside plates must be added in 
very small quantities at frequent intervals, in 
order that the outside plates shall not at any 
time receive an excess from the mortar boxes. 

With very fine gold in clean ores good work 
is done both with and without amalgamation in 
the mortar boxes. 


QUANTITY OF QUICKSILVER, 


The amount of quicksilver which must be 
supplied to the plates either directly or through 
the boxes depends not only upon the quantity 
of gold, but also upon the size of the particles 
which have to be caught. The amalgam on 


the plates cannot be expected to carry more 


gold than the proportion found in the squeezed 
amalgam as prepared for retorting ; in fact, it 
must necessarily carry less. This squeezed 
amalgam contains about 25 per cent. of gold 
when very fine, and up to, say, 70 per cent. in 
the case of very coarse gold. These figures 
then will give the absolute minimum quantity 
of mercury which must be added per ounce of 
gold caught. That is to say, with the finest 
gold at least 3 ozs. of quicksilver should be 


added to the plates for each ounce of gold 


caught upon them, while for coarse gold one- 
sixth of this would be the minimum quantity. 
Of course, in practice more than this is added, 
and with inside plates much more, because part 
of it settles down and collects in the boxes. 
The safest guide is the condition of the plates. 
When too much is given it can be seen trickling 
_ slowly in little streams along the plate, and, 
. although most of this excess is caught in the 
mercury trap at the foot of the table, some of it 
is liable to be floured and lost. And loss of 
quicksilver from the plates means also loss of 
hne gold. If, on the other hand, too little is 
given, the gold amalgam on the plates becomes 
dry and friable, and is liable to be carried away 
by the attrition of the grains of sand. Amalgam 
in ft condition to catch gold should appear 
moist and granular, but not wet. 
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WATER SUPPLY. 


The water used in the battery may be 
considered in the first place as the vehicle by 
means of which the crushed ore is transferred 
from the mortar box and carried over the plates; 
and, secondly, as the medium through which 
the gold can settle down on to the plates while 
the gangue particles having less specific gravity 
are carried forward by the current. Аз regards 
the first function, the quantity required will 
necessarily vary with the nature of the ore, but 
in any given case the effect of altering the 


. quantity can be ascertained by a series of 


grading tests on the pulp produced. 

The following example of such tests is taken 
from a paper read by Mr. John McConnell, oí 
New Zealand, before the Institution of Mining 
and Metallurgy.* It is particularly interesting 
as showing what occurs when very fine screens 
and very limited quantities of water are used, 
as well as illustrating the method of testing. 


I. Crushing with 2 tons of water per ton of 
ore :— 
60-mesh screen’ 3 p.c. 
vy qs 90- D 2I T 
» passed through 9o- a 76 ,, 

2. Crushing with 4 tons of water per ton of 
ore :— 


Sand retained on 


Sand retained ‘on 60-mesh screen 15:5 p.c. 


” » go- | n 20°5 ” 
» passed through 00- T Обо ,, 


As these tests were made fora special object, 
no results are given with larger quantities of 
water, but they show that the increase of water 


: from 2 tons to 4 tons reduces the amount of very 


fine stuff by 1o per cent. The next example 
shows the result of crushing Rand ore with 
about 9 tons of water per ton of ore. As the 
material is different and the battery screen was 
coarser, it cannot be rigidly compared with the 
figures given above. The test was made by 
Mr. A. Е. Crosse, of Johannesburg, and may 
be taken as typical of the results obtained 
there. 


Sand retained on 30-mesh screen 0°25 p.c. 


) n 60- ” 29°30 " 
n „ 9C- ” 30°00 „ 
” n 120- s 925 ^" 
» passed through 120- 25°30 ,و‎ 


* Vol. VII., p. 26, ef seq. 
f Proceedings of Chemical and Metallurgical Society of South Africa, 
vol, i., p. 325. 
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Returning to the second function of the 
water, namely, as a medium for the settlement of 
the gold, it is clear that the slower the velocity 
of the stream the more rapidly can the settle- 
ment take place; but, on the other hand, a 
sufficient state of flow must be maintained to 
just carry off the heaviest particles of the 
gangue, and it is this limiting velocity which is 
aimed at in practice. The required velocity is 
quite a separate question from the quantity of 
water, and it is attained by the inclination given 
to the tables. Thus, with a gangue of clean 
quartz, finely crushed, а slope of r in. per 
foot is sufficient. With iron pyrites present, 
and with 700-mesh screens, 1} in. per foot is 
used ; and with ores containing heavy minerals, 
such as galena, 2} in. per foot is required. In 
most cases a few particles of mineral or of black 
sand may be seen clinging to the surface of 
the amalgam. Having determined the velocity, 
the quantity of water supplied must then be 
sufficient to keep the plates well covered; 
and where the quantity passing through the 
boxes is not enough for this purpose, it is usual 
to provide an extra supply at the head of the 
plates outside the boxes. An excess of water 
does not cause a proportional increase in the 
rate of flow, and up to a certain point the settle- 
ment of the gold is probably assisted by the 
dilution of the pulp. Up to the present time the 
tendency has been towards liberality in water 
supply; but it is possible that the New Zealand 
practice of crushing with limited quantities of 
cyanide solution may be followed in other 
countries where the gold is in a similarly fine 


condition. | 
SAVING WATER. 


There are many places where the quantity of 
water available is strictly limited, and where 
every care has consequently to be taken to pre- 
serve it for use over and over again. The 
statement that a mill requires 6] gallons per 
stamp per minute does not look very large ; but 
when the total quantity used in a year is 
reckoned up and compared with the rainfall, the 
result is somewhat startling. As an example, 
take a 100-stamp mill, crushing 500 tons of ore 
with 4,500 tons of water daily = 144,000 cubic 
feet. At 360 days per annum, this is 51,840,000 
cubic feet, which is equal to one inch of rainfall 
over 223 square miles of country. 

The most obvious means for saving water is 
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the provision of settling dams of large capacity 
for the clarification of the water, these being 
preterably situated below the mill, so that clear 
water only has to be passed through the pumps. 

Settling boxes, with pointed or flat bottoms, 
and also small settling dams, shovelled empty at 
intervals, have been often used for this purpose 
with some success. But in recent years on the 
Rand goldhelds, the methods primarily designed 
for the precipitation of the battery, sands and 
slimes for immediate further treatment have led 
to the development of an excellent system of 
saving and clarifying water, so that it can at 
once be returned tothe mill. Briefly described, 
this includes first, the elimination of coarse sand 
in spitzlutten ; secondly, the separation of fine 
sand in overflow tanks ; thirdly, the addition ot 
quicklime ; and fourthly, the settlement of the 
slime in a large spitzkasten so completely that 
the water is at once fit to use again. At the 
Matterhorn Mine, in America, a similiar system, 
on a small scale and without the use of lime, 
was successfully employed,* and 75 per cent. to 
80 per cent. of the battery was returned for re-use. 

The following sizes are found suitable for the 
spitzkasten with Johannesburg ore when lime 
is used. Width 0:55 foot for each cubic foot of 
pulp delivered per minute, and the length from 
two-thirds to three-quarters of the width. In 
order to avoid an excessive depth the spitzkasten 
are divided into a number of divisions, each 
being about 5ft. square, and each having a 
separate pointed bottom and outlet. At the 
Matterhorn Mine above mentioned, aspitzkasten, 
6 ft. wide and о ft. long, was used for each five 
stamps, the allowance being 3°33 ft. of width for 
each cubit foot of pulp per minute ; that is, six 
times the width allowed in Johannesburg. The 
difference is apparently due to two causes: 
First, the absence of lime in the Matterhorn 
case, and, secondly, the extreme fineness of the 
pulp, as evidenced by the fact that 7y per cent. 
of the whole product passed through a 100-mesh 
screen. Тһе two cases may be taken as repre- 
senting the extreme limits of practice in either 
direction in connection with the settlement of 
slime. 

MILLING v. AMALGAMATING. 


Having now:considered separately the most 
important points connected with milling and 
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amalgamation, a few words may be said on the 
question raised in the early part of this article as 
to whethera high stamp duty necessarily involves 
a loss of gold which might otherwise be caught 
on the plates. Where the gold is coarse it 
settles so readily in the boxes and on the 
plates that it cannot be imagined for a moment 
that any rate of crushing practically possible 
could affect the percentage recovered by 
amalgamation. So far as the plates are con- 
cerned, an increase of output must result in one 
of two things—either the pulp will carry more 
solid matter per unit of volume if the water 
supply remains constant, or there will be a 
greater depth of pulp on the plates if the water 
supply is increased. In either case it is 
possible to suppose that a limit may be reached 
in time which will interfere with the rapid 
settlement of very fine gold on the surface of 
the plates ; but up to the highest stamp duty 
yet attained this effect is likely to be negligible. 
Owing to variations in ores and in other 
conditions, it is difficult to get figures which 
can be compared with strict fairness, but the 
following tables, compiled from the annual 
reports of the two Johannesburg companies, 
bear out the above statement :— 


TABLE |H.—RETURNS8 FROM CROWN REEF 
GOLD MINING COMPANY. 


Percentage of 


Pon per Ore value 
Year. Tonnage. stamp per vecovered iri 

24 hours. Mill 
1895-6 209,442 5116 | 52°901 
1896-7 199,898 4793 ' 50010 
1897-8 185,179 - 4608 | 57806 
1898-9 202,45 4908 | 56:420 
1901 12,2609 3/4406 — 


TABLE IV. —RETURNS8 FROM SIMMER AND JACK 
| PROPRIETARY MINES, LTD. 


Tons per Gold caught in 
| Year, Tonnage. stamp per Mill. 
| 24 hours, Dwts. per ton. 
1897 123,325 4°37 5°83) 
T 35.740 4 80 0'23 
1898 79,800 447 5'08 
" 103,440 5:02 6°13 
j 115,090 527 6:35 
е 123,540 538° 6°57 
1899 129,430 537 673 
» 133.710 547 6°35 
к 123,039 541 5/61 
_ ae ЕК ал ee aE 
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It will be observed that neither -table shows 
any indication of loss of gold as a consequence 
of increased stamp duty. 


A RECENT RAND MILL. 


The mill of the Lancaster West G. M. Com- 
pany commenced crushing only a few months 
before the war, and will serve as an example of 
the very latest Johannesburg practice. The 
following particulars are obtained from the 
company's annual report : — 

The ore breakers are situated at the back of 
the mill below the ground level, so that the ore 
can be conveniently delivered to them in trucks 
from bins at the headgear. The broken ore 
passes into bins below the breakers, and thence 
is carried to the top of the mill bya Reedy 
elevator. There are two crushers of the Blake- 
Marsden type, 24 in. by 14 in. The mill is 
provided with exceptionally large ore bins, 
their capacity being equal to four and a half 
days’ crushing. There are forty stamps, weigh- 
ing 1,250 lbs. each. The engine, supplied by 
the Erste Brunner Maechinen Fabrik, is a 
compound tandem with high-pressure cylinder 
of 182 in. diameter, low-pressure cylinder, 30 in. 
diameter, and with a 3 ft. stroke. It is estimated 
to drive roo stamps if necessary. The rock 
breakers are driven by a similar engine, whose 
dimensions are 15$ in., 25$ in., and 314 in., 
respectively. Surface condensers are used, and 
water-tube boilers supply the steam. 

This mill started towards the end of May, 
1899, and was stopped in the middle of October 
of the same year, on account of the then 
impending war, and during this short period it 
crushed 31,730 tons of ore in 123°3 days, actual 
running time, which works out at 6°43 tons per 
stamp per day. 


COST OF MILLINQ. 


A great deal might be said on this section of 
the subject, but the following miscellaneous 
collection of official figures will sufficiently 
illustrate the great variation of working cost, 
caused by local conditions to some extent, but 
which of course are largely due to the scale 
upon which operations are conducted. The 
examples have been taken almost at random 
from the enormous amount of such useful 
information to be found in the reports of 
Chambers of Mines and Mining Companies. 
Where possible, the tonnage crushed is inserted, 
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as well as the cost, together with other infor- 
mation which affects the cost :— 


I. Guests Gold Mine, Mt. Morgan, W.A. 
June, 1900 :— 


Crushed 695 tons for 343 ozs. bullion. 
Cost of milling, including water supply, 
145. per ton. 


2. Lady Loch, W.A. June, 1900:— 
Crushed 750 tons for 602 ozs. bullion. 
Cost of milling, 7s. 8d. per ton. 


3. Hill End, W.A. May, 1900 :— 
rushed 770 tons for 642 ozs. bullion. 
Cost of milling, 9s. 4d. per ton. 


4. Vale of Coolgardie. June, 1900 :— 
Crushed 1,040 tons for бот ozs. bullion. 
Per stamp per 24 hours, 3°6 tons. 

Cost of milling, 8s. rod. 


5. Norseman Gold Mines, W.A. 


1900 :— 


June, 


Crushed 2,244 tons for 785 ozs. bullion. 
Per stamp per 24 hours, 3:35 tons. 
Cost of milling, 6s. 3d. 


6. Sons of Gwalia, Leonora district, W.A. 
Average of nine months in 190o, during which 
33,812 tons were crushed :— 


S. d. 
Ore transport о 10°68 
Milling 5 O'2I 
Maintenance о 590 
General charges o 823 
Total i 7 roa 


7. Wentworth Mine, New South Wales. 


Year 1898, during which 1,898 tons were 
crushed :— 
s. d. 
Labour О IO? 
Fuel I гб 
Stores ... ; о 20 
Maintenance ... I 05 
Management ... о 37 


Total zs 3 6 


8. Lancaster West Mine, Johannesburg, with 
mill described above :— 
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| s. d. 
Sorting, tramming and breaking I 2'19 
Milling 2 386 
Total . 3 6°05 


9. Robinson Mine, Johannesburg, December, 
1901 (during the war) :— 

Crushed, 8,036 tons. 

Milling, including maintenance, 2s. 11°12d. 

Concentrating, including maintenance, 5:57d. 


IO. Crown Reef Mine, Johannesburg, 1895 to 
1899 :— 


| Year ia 1895-6, оа 187-8 | 1898-9. 

Tons crushed. e 200.442 100. Sy8 185, 179 | 202 2.450 
s. d з. d а s. d. 

Engine-room expenses ... ... O обот | О 9838 » ХМ о 8:727 
Mill-working cost н 4, 075283 O N12 | O 8'285 о 67617 
Pumping station... s.. . O 430% O 4552 | O 0'012 о SORS 
Maintenance Ет о7о ові | о 9'362 O 10*6406 
Assay office , . 0070 о 02%0 O 0'452 | O O 031 

| Electric light. 0c722 | о O'714 | O 0720/00 №4 

Totals 2 7330 | 2 8'130 


| 211°288 2 9'Ro6 


The uniformity during so many years of the 
total costs in this last example, and also of the 
individual items, may be noted as an indication 
of the perfect control which can be maintained 
over an enormous expenditure by means of the 
detailed accounts and systematic analyses of 
costs which are characteristic of Rand mining. 
Owing to the exceptionally complete technical 
information published by the management of 
this company the analysis of the costs for 1898-9 
can also be given in the following way :— 


s. d. 
European wages ... о 89014 
Kaffir, wages, d food о 2' IIO 
Materials and tools.. . 0 11'280 
Fuel ... du T2 e. о 73506 
Lighting о 0894 
Workshops ... о 3252 


Total, as above .. 2 9:806 


Considering the high cost of all white labour 
and of materials in Johannesburg, and that the 
Kaffir labour has very little effect on the cost of 
the mill work, the above figures, which are 
fairly representative of the whole district, show 
how cheaply the work can be carried on under 
the beneficent combination of large tonnage 
and efficient management. 
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A RESUME OF MACHINE TOOLS, CRANES, AND FOUNDRY 


MATTERS FOR THE MONTH. 


A LATHE FOR 4-INCH BAR WORK. 


A NEW lathe has been designed by Clark’s 

Engineering and Machine Tool Company, 
Ltd., of Luton, for exceptionally heavy bar 
work. The hollow spindle is bored out to 44 in. 
diameter, and the lathe is capable of reducing a 
4-in. bar to 14 in. diameter at one cut. One of 
similar design is made for 3-in. bars, and the 
firm is about to bring out one for dealing with 
б in. stock. Lathes of such capacity and power 
as these render much Ба? work less costly than 
machined forgings. 

The general build of the lathe is English, 
modified by the hollow spindle and the un- 
usually massive proportions. Besides heavy 
bar work it will do all that an ordinary sliding, 
surfacing, and screw cutting lathe is capable 
of performing. It is driven by a 4-in. belt, 
and is back geared, the gears being encased. 
The back shaft has three changes of speed for 
sliding and surfacing by differential gears, which 
are put into operation by a lever in front, 
below the headstock, and without stopping the 
machine. The common English type of saddle 
is employed, but it has two rests. The one in 
front carries four tools, and can be revolved to 
bring either tool into operation, and a stop is 
fitted for transverse adjustment. The other 
rest at the back of the cross slide carries 
cutting-off or forming tools. This can be 
removed, and a screwing die head put in its 
place for screwing the ends of pins, etc., up to 
24 in. diameter. 

The headstock caps are set at an angle with 
the base, so reducing the strain on the studs, 
and improving the adjustment sideways, instead 
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of up and down only. A hinged bar support is 
seen at the rear, and a cupboard for tools under 
the head. Ordinary forged tools are used. The 
lead screw is protected by a long cap ; a waste 
oil tray lies below the bed ; the ribs of the 
loose poppet are cut away to clear the handle 
of the slide rest, and the change gears are 
massive, harmonising thus with the general 
design. Such a lathe as this should be an acqui- 
sition in those shops where there is not a suffi- 
cient volume of work for automatics or heavy 
turret lathes. 


HIGH SPEED TOOL STEELS. 


Unusual rivalry is being manifested in the 
production of high speed tool steels, following 
the Taylor-White, shown in operation at Vin- 
cennes in 1900, and several firms now offer such 
steels. A Manchester committee has made 
arrangements for the testing of samples of these, 
offered by eight local firms. Sir W. G. Arm- 
strong, Whitworth, and Co. have brought out a 
steel of their own brand which they claim has 
beaten the Taylor-White by 25 per cent. in 
cutting speed, though the cutting was continued 
for more than twice the length of time. A 
tool has been run for forty-five minutes at 
150 ft. per minute, with a т; in. cut, and +, in. 
A Shefheld fiim has an air- 
hardened steel which has tooled a hard cast 
steel pump plunger at 80 ft. a minute, lasting 
for forty minutes without injury to the tool, in 
this case with a cut of апа 53; in. feed. Other 
severe tests have been given in which the tools 
have retained their edges. We shall hear more 
of these high speed steels. А result is that stiff 
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lathes have to be manufactured to endure the 
higher stresses imposed by such severe cutting. 


DRILLING EXTRAORDINARY. | 


The great interest which attaches to any 
reported increase in the amount of metal re- 
moved in a given time by cutting tools, illus- 
trates the great importance of this subject in 
competitive production. The new machines 
and tools give an enormous output compared 
with the older ones, But the difference between 
some of the modern kinds and the older ones 
is not much less than that between these and 
hand labour. This fact has received illus- 
tration lately in two directions, the work of 
twist drills, and in the high speed steels, just 
instanced. 

The Morse table of speeds for drills is 
generally accepted as the best standard for the 
use of up-to-date shops, and higher than the 
practice of the older shops. But the Bickford 
Drill and Tool Company have recently been 
exceeding these performances, employing feeds 
so coarse that the marvel seems that the drills 
have not been broken. "The firm has, in several 
experiments, tested the drills to destruction ; 
but in some instances the experiments were 
stopped by the slipping of the belt. The 
Morse table recommends for ]-in. drills a feed 
of *005 in. per revolution ; for a J in. drill ‘007 in. 
per revolution. The Bickford practice gives a 
feed of ‘025 in. for drills from } to 4-іп. For 
ł-in. drills the Morse feed is ‘oto in. per revolu- 
tion; the Bickford feed for 4-in. to 1-in. drills 
iS ‘035 in. per revolution, and these differences 
are paralleled in other sizes. 

Tests made to destruction, on a }-in. drill, 
drilling in castiron, showed that a rate of feed of 
‘047 per revolution was required to break the 
drill, and one of ‘o64 on a 45&-in. drill. A 2-іп. 
drill could not be broken with a feed of *064 in. 
per revolution, at 267 revolutions per minute. In 
one case a I}-in. drill working in machinery steel 


did not break until the feed was increased to. 


тіп. per revolution. А feed on a 14%-in. drill, 
also in steel, gave a chip measuring sin. in 
thickness, at which the machine was pulled up. 
The drills used were ordinary commercial 
ones, and the Bickford Company attribute these 
results to the form of the arm of the machine, 
which is tubular, and therefore well designed 
to resist torsional stress. 
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This machine was one which was introduced 
last year. It is noteworthy, because cone pulleys 
are abandoned and a nest of gears substituted for 
effecting changes in speeds. One of the advan- 
tages of this design is, that such a machine 
can be driven electrically with a constant speed 
motor, which is preferred by many to the 
variable speed type. Another is, that when 
belt driven, the belt is not slowed down for 
heavy cutting, as is the case when cone pulleys 
are used. Then there is the rapidity with 
which changes can be effected. Sixteen spindle 
speeds are obtainable with the gear box, and 
back gears, arranged in geometrical progression 
from 16 to 256 revolutions per minute. These 
rapid changes and feeds enable the machine to 
turn out a large quantity of work. А sample 
of this is an iron plate r in. thick, in which 15 
holes, ranging from 4 in. to 35 in. were 
drilled within 27 minutes, which included 
changing of 15 drills, and speeds. 


INSERTED VEES. 


A curious recent American patent is for 
inserted vees in machine slides. The vees are 
of steel, and the idea is to delay their wear 
for an indefinite period. They аге hardened 
and afterwards ground in place. The project- 
ing vee is fitted by a tongue running longi- 
tudinally, the recessed vee fits in a recess 
which is very slightly beyond hemispherical in 
shape. The vees in American lathe beds are 
objectionable from the point of view of 
durability, hence the desirability of using 
insertion strips of hardened steel. 


A NEW DISC GRINDER. 

The disc grinders, in which emery cloth is 
cemented on steel discs, have come into favour 
very rapidly during the last three years. Several 
are now manufactured both in England and 
America. The latest design is that of Messrs. 
C. W. Burton, Griffiths and Co., of Ludgate 
Square, London, E.C., and it embodies a number 
of excellent practical features, making it a very 
high-class, fine precision machine. The two 
tables are carried on bars, which are adjustable 
vertically in guides in which they are clamped. 
Their mass is exactly counterbalanced by chains 
and weights. The guides have long bosses, 
which embrace a 3-in. steel shaft that passes 
through the base, near the front, and plumb 
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beneath the locality where the grinding is done. 
The guides have a transvérse movement to and 
fro along the shaft, fine adjustment being 
effected by a hand wheel and screw, a movable 
index and stop. The guides also swing upon 
the shaft, so that work can be surfaced across 
the wheels. The tables are each pivoted on a 
stout pin for vertical angles. They are locked 
square by a Morse taper pin. Horizonal angles 
are obtained by a gauge, set by a scale on the 
edge of the table and clamped. Tee slots are 
provided for holding work down. 

The spindle—13 in. in diameter—is hardened 
and ground, and runs in long bearings of gun- 
metal, with a self-oiling ring. The emery cloth 
is cemented on the large discs, which are 
of annealed steel 20 in. in diameter. 
attached to the smaller bosses behind them, 
which are shrunk and keyed on the spindle 
ends. The discs are retained in place, each 
with a collar registered into the boss, and 
fastened with a left-hand screw on the spindle 
end. The cloth is cemented on the discs in a 
press, which is fitted at the back of the machine, 
instead of using a separate press stand, thus 
economising. space. Ample protection is 
afforded to the bearings against access of grit, 
and the details of the machine are worked out 
very well. 


FOUNDRY MATTERS, 


A new brass melting furnace has been 
designed by Mr. W. Mayer, of Dumbarton, and 
is manufactured by Messrs. Hardie and Gordon, 
of Dumbarton. It belongs to the air furnace 
class, but possesses several original features, 
one being the form in plan, which is tapered 
from front to back, with an arrangement of 
regulating shutters, exceptionally deep fire 
bars, and a deep reservoir or well for the molten 
metal. The firing is done from the broad 
end of the furnace. Air is admitted on each 
side of the firing door, through sliding shutters, 
an air portway is formed at the bottom of the 
fire door, and another just above the fire bars, 
suitably proportioned to the grate area. Through 
another opening below, air is admitted above 
the fire bars. The latter are of great depth—a 
foot or more—hanging right down into the ash- 
pit. Air in passing up through these bars 
mixes with the air which is drawn in above the 
bars, and produces thorough combustion of 
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the gases. The bridge is high, and the roof 
deeply arched. The well behind the bridge 
receives the molten metal, where there is less 
heat than at the throat, and less risk of 
volatilization. The sight hole and the tap 
hole and spout are at one side, or tapping may 
be arranged for both sides. The furnace is 
built generally as in other designs with cast 
iron plates, brick lined, and one end is 
supported on rollers to permit of longitudinal 
expansion bv heat. It is portable. 

The furnace burns hard coal, and is very 
economical, melting 1 cwt. of brass with an 
average consumption of } cwt. of coal. Three 
and a-half hundredweights is worked off in one 
heat, and six or more heats of that weight can be 
melted in a day, or twelve heats or more with 
lesser quantities. The average loss in melting 
gun-metal is 2 per cent., common brass 3 per 
cent., yellow brass 4 to 6 per cent. The brass 
is tapped into a ladle, as in the case of iron 
running from a cupola. Iron and other metals 
can be melted in small quantities in the furnace. 


CRANE 8. 


The writer's experience in the crane industry 
goes back to the period when the application of 
steam power was still a novelty, and when hand 
and hydraulic cranes, chiefly the former, were 
in service. The applications of air and elec- 
tricity were not as yet entertained. There are 
many cranes yet in existence which date very 
long prior to that period. Some of these, of 
uncertain age, are timber framed, with stones 
for balance, and having barrel wheels with 
spider-like arms and narrow teeth, and are keyed 
on square shafts. Some of these are still doing 
occasional work. Many are of the well type— 
that is, in which the post of cast-iron goes down 
deeply into the ground, and is stepped into а 
casting at the bottom of a well of masonry. 
This type is often half a century and upwards 
old. Such cranes are still working within a 
radius of a few miles of the writer's home. The 
contrast between cranes of this kind and the 
modern types is sufficiently startling to call for 
some observations thereon. 

А number of circumstances have combined 
to bring about this change. Itis not only that 
the demand for labour-saving devices in handling 
material has become as great a feature in modern 
industry as the demand for increased production 
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of machine tools. But for the fact that 
many developments have greatly favoured the 
growth of big and highly mobile cranes, we 
should not yet have seen giants capable of 
lifting a couple of hundred tons, of a hundred 
feet radius, and bridge cranes of 200 ft. span 
and more. As long as timber, cast-iron, hand, 
and steam-power were the principal elements 
available, growth could not be very rapid. 
Massive cranes were made then, but they 
were clumsy and slow. Not until the possi- 
bilities introduced by steel, electricity, and 
air were available, could cranes, power- 
ful, light, and highly mobile be pro- 
duced. The subject is too wide to be 
adequately treated here, but we can indicate 
some of the reasons why progress has been 
possible. In massive cranes the dead weight 
of the members composing the framing is very 
great, and when either cast, or solid-plated, it 
increases the dead load, and the load to be 
moved. The small dimensions in which wrought 
iron was rolled rendered heavy built-up plating 
very expensive. We say was, because wrought 
iron is now practically quite out of the running 
as far as the plated work of cranes is concerned. 
But the large dimensions available in steel plates 
have enabled the crane makers to build the 
biggest and strongest structures, with the mini- 
mum of dead weight. Instances which occur to 
the mind are the Benrath cranesat Bremerhaven, 
Brown hoisting machines, the Temperley trans- 
porters, the numerous coaling cranes, and the 
overhead travellers. 

In the heavier cranes, the electric conductors 
have done away with much dead weight, sub- 
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stituting motors and controllers for boilers and 
engines, or for massive water cylinders and 
chains. The dead weight of crabs and trolleys 
is lessened thereby, and there is less vibration at 
high speeds. None but those who know the 
herculean, slow, and risky tasks involved in 
hauling and lifting loads about in shops which 
are inadequately supplied with power cranes can 
fully appreciate the value of the light air hoists 
now becoming common. They are so easily 
transported and handled, and so rapid in action, 
that in those shops where large quantities of 
comparatively light work are handled, the jib 
cranes and overhead travellers cannot enter 
into successful rivalry with them. They have 
but one, the electric hoist, which also is 
developing in the hands of a few manufac- 
turers. 

Another line of cranes which has been de- 
veloped largely by the use of steel and electricity 
is the portal, or gantry cranes, for dock and 
wharf service. The old wharf cranes blocked 
the roadway, and when operated by water, lines 
of pipes liable to freeze often gave trouble 
The portal cranes reach clear over the road, 
and take current readily. Their framings are 
braced and light, lessening weight to be moved, 
and their jibs, often curved, and high up, 
command the work to be done more efficiently 
than when they are stepped into the old type 
of portable wharf crane. There is no branch 
of engineering, not even machine tool con- 
struction, which is advancing more rapidly than 
crane manufacture and design, and none which 
is of greater interest to those who know the 
practice of earlier years. 
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OUR MONTHLY 
LONDON, 20th September, 1902. 


The largest vessel ever built 
The X Ship was launched last month from 
" Messrs. Harland and Wolff's 
Shipbuilding Works, Belfast, for the White 
Star Line. This new vessel, which is named 
the Cedric, is 7oo ft. long. Нег beam is 75 ft. 
(7ft. more than the Oceanic) and her depth is 
49} ft. She is about 21,000 tons gross. The 
displacement at her load draught will be 
37,870 tons. The Cedric has nine decks. She 
is built on the cellular double-bottom principle, 
and is divided into numerous watertight com- 
partments, so that a maximum of security is 
obtained exceeding all official requirements. 
The Cedric’s engines, which are of the Harland 
and Wolff quadruple-expansion balanced type, 
will drive her at her designed speed with con- 
siderably less consumption of coal than is 
required for a vessel of extreme speed> The 
Cedric, like the Celtic, will have accommodation 
in all for about 3,000 passengers, besides 
quarters for a crew of about 350. The newly- 
launched ship is being fitted up in fine style, 
and we may have more to say about her here- 
after. 
It is now reported that the 
arrangement by which the 
Cunard Line is to receive a 
large augmentation of the Government subsidy 
hitherto paid for mail carrying is practically 
complete, and that it is a condition that the 
line shall remain “all British.” It is said that 
Mr. Pierpont Morgan was in active negotiation 
for the acquisition of this line, and that pourpar- 
lers to this end had been carried to a certain 
point, when an obstacle arose in the attitude of 
the chairman, Lord Inverclyde, who ‘ put his 
foot down” when it appeared that the effect ot 
the proposals would be to transfer the control 
of the line to America. The details of the 
Cunard arrangement are not known up to the 
time of writing. As to the lines at present 
controlled by the Morgan Combine, Liverpool 
is to be the chief centre in this country, and 
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the British management will be localised there. 
Mr. Wilding, of the Leyland Line, is to be the 
general manager. There will be a concentra- 
tion of the present separate offices and staffs, 
and all will be combined in the building which 
the late Mr. Ismay constructed in James Street 
for the purposes of the White Star Line. 


Tenders are now at the Ad- 

New Battleships. miralty for the construction of 

the only battleship to be built 

by contract under the 1902 Naval Programme, 
and also for the machinery of the battleship to be 
built at Portsmouth Dockyard. Both vessels are 
of the same class as the King Edward VI., now 
building at Devonport Dockyard ; the Соттоп- 
weallh, building at Fairfield ; and the Dominion, 
building at the Vickers Company's works at 
Barrow-in-Furness. These vessels are 425 ft. 
long, 78 ft. beam, and of 43 ft. moulded depth ; 
and with a draft of . 26 ft. 9 in. they will displace 
16,350 tons. The five vessels now included in 
this class are 1,350 tons greater than any of the 
ships-of-the-line in the British Navy. In speed, 
however, they will be behind the six vessels of 
the Duncan class now being completed, which 
willsteam 19 knots on their full-power trials, 
while the new ships will make 18} knots. The 
engine power is the same, 18,000 i.h.p.; but more 
weight is given to armour and guns in the new 
vessels. Their complete broadside is covered 
from 5 ft. below the water line to the upper 
deck with hardened plates, varying from 9 in. to 
7 іп., and right forward to the ram, where the 
armour is 4 in. in thickness. These ships, in 
addition to the usual twin pairs of 12-in. guns 
| in barbettes, will carry four 9'2-іп. guns in four 
smaller barbettes, as well as ten 6-in. quick- 

firers, fourteen 12-pounders, ten 3-pounders, and 
two Maxim guns, with five submerged tubes for 
firing torpedoes. This armament is superior to 
that of any ship in the Navy. The machinery will 
be much the same as that of the King 
Edward VII., which has a combination of 
Babcock and Wilcox and cylindrical boilers. 
There will be four cylinders working on the 
triple-compound principle, the high-pressure 
cylinder being 38 in., the intermediate бо in., 
and the two low-pressure cylinders 67 in. in 
diameter, with a stroke in each case of 48 in. 
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The full power will be realised with 120 revolu- 
tions. The contract ship will have cylindrical 
boilers for one-fifth of the power, and Babcock 
and Wilcox boilers for the remainder. The 
Dockyard-built ship will have Niclausse boilers 
for four-fifths of the power, the remainder 
being got from cylindrical boilers worked under 
the Howden system. The boiler pressure in 
both cases will be 210 lbs. per square inch. 


The Shipping Register for July 
shows that there has been an 
unusually large production of new tonnage, and 
that the loss of tonnage from various causes has 


British Tonnage. 


been remarkably slight. The result is a large . 


addition to our merchant fleet. Of new steel 
steamers, no fewer than forty-nine, with a 
gross tonnage of 120,045 tons, were added to 
the Register during the month. With iron and 
small wooden vessels the total additions are 
seventy-nine ships of 121,896 gross tons. The 
removals trom the Register comprised only eight 
steamers of 15,573 gross tons, twelve iron 
steamers of 5,701 gross tons, and wooden 
steamers and sailing vessels of various types, 
bringing the total up to sixty ships of 32,743 
gross tons. These do not include vessels trans- 
ferred to and from the Colonial Registry. De- 
ducting 32,743 tons from 121,896 leaves a differ- 
ence of 89,153 gross tons as the net addition to 
the Register during the month. 


Another new Anchor Liner has 

T ыз been built by Messrs. Alexander 
Stephen and Sons Limited), 

Glasgow. This vessel, which is named the 
Massilia, is of the following dimensions :— 
Length, 4oo ft.; breadth, 49 ft.; depth, 
30 ft. g in. moulded ; with a gross tonnage of 
5,100 tons. She will be supplied with a set 
of triple-expansion engines, the cylinders being 
26-in., 43-in., and 7r-in. diameter, by 4 ft. 
stroke. There will be two double-ended boilers 
working at a pressure of 18o lbs. This latest 
addition to the Anchor Line fleet is intended 
for their Indian service, and has been built to 
the highest class of the British Corporation 
Registry. The main saloon, a very handsome 
apartment situated on the bridge deck, is well 
lighted and ventilated, and provides superior 
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accommodation for a large number of first-class 
passengers. The decoration is bright and 
artistic, and the furniture and general appoint- 
‚ ments are very handsome. The state-rooms are 
aft of the main saloon, and consist of large, 
airy, and well-lighted two- and four-berthed 
rooms. From the main saloon a handsome 
stairway leads to the promenade deck, where a 
spacious music-room is provided. At the other 
end of the promenade deck there is a large 
and well-ventilated smoking-room. The vessel 
has been fitted with all the latest improvements 
for the rapid working of the large cargo which 
she has been designed to carry, including ten 
powerful steam winches. An insulated chamber 
for storing meat and vegetables has been 
provided, which will be kept constantly cool by 
a large refrigerating machine placed in the 
engine-room. | 


The success of the two turbine 
passenger steamers on the 
Clyde is calling forth various 
projects for the further utilisation of this class 
of sea motor. One isto beemployed in the cross- 
Channel service, between Dover and Calais. We 
are informed that Messrs. Denny, of Dumbarton, 
have received from the South Eastern and 
Chatham Companies an order for a turbine 
steamer for next season’s traffic, which for 
speed, comfort, and convenience will revolu- 
tionise the cross-Channel passage. The Dover- 
Calais route will be the first sea passage upon 
which this new type of steamer will be 
. employed. The length of the vessel is to be 
300ft.,, and she will have a beam of 4o ft., 
which is 5ft. to 6ft. wider than any present 
cross-Channel steamer. This will give a mag- 
nificent deck space, and add to the vessel's 
stability at sea, prevent rolling, and reduce the 
inconvenience of passengers to a minimum. The 
ship will be provided with every up-to-date 
convenience for such a steamer, and will be 
entirely different from the present type of mail 
packet. The upper, or promenade deck,is to have 
an overhead shelter, so that in rough weather 
passengers can be protected without going 
below. This new steamer will be provided 
with extensive cabin accommodation. The 
turbine machinery occupies such a small space 


New Turbine 
Steamers. 


Page’s Magazine. 


compared with the present heavy engines and 
machinery, that a vast amount of additional 
room will in this way be obtained for the 
use of passengers. As to speed, it is calculated 
that the cross-Channel passage will be covered 
by this steamer in 45 minutes at the outside, 
and probably, under favourable conditions, 
іп less. The steamer will have five propellers, 
and be fitted with rolling chocks to add to 
her steadiness at sea, and her engines will 
be capable of producing a speed of about 
25 knots ari hour without vibration. At present 
the highest average cross-Channel steaming is 
I hour 5 minutes. Another project has reference 
to the building of a large and swift turbine boat 
tor the West Highland tourist trade. 


The present position in Johan- 
nesburg is one approaching 
stagnation, as only about one- 
third of the stamps are working, and there 
seems to be a lack of strong initiative on the 
part of the mining interests to terminate the 
present slump by a settled and combined policy 
with regard to the restricted supplies of un- 
skilled labour and transport, which on the 
surface of things constitute the obstacles to 
renewed progress. Counsels are divided, as 
will be indicated by the following propositions, 
for dealing with the labour question, which are 
advocated in various quarters :— 

I. The offer of larger wages to Kaffirs. 

2. The importation of Indian coolie labour. 

3. The introduction of Chinese. 

4. Giving white unskilled labourers five shil- 
lings per day, with free food and quarters. 

5. The letting of underground contracts to 
gangs of white men. 

The first plan would undoubtedly be the 
most satisfactory solution if a return of the rates 
prevailing before the war would result in a 
sufficiency of labour, but it is probable that so 
much money had to be distributed among the 
natives in various ways during the war, that 
only exorbitant prices would bring them into 
Johannesburg in sufficient quantities. 

The second and third propositions are 
strongly opposed on the grounds that large 
numbers of Indians or Chinese are undesirable 
residents in a white man's country. The 
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experience of Natal has shown that of the 
coolies imported for plantation working to that 
country, a large proportion of them, on the 
termination of their indentures, elect to remain 
as permanent residents. The writer had the 
opportunity of watching an experimental appli- 
cation of coolie labour on the Капа in the 
early nineties, and the results observed were 
not encouraging. In Australia, again, the 
people have had considerable experience of 
Chinese immigration, and the efforts of the 
local Parliaments are directed towards its re- 


striction. 
The fourth suggestion is opposed 


Racial difficulties. by the skilled white workmen 

on the ground that it would tend 
to reduce workmen’s wages all round, and 
there seems to be some ground for this fear. 
Nevertheless, at the present moment this idea 
is receiving the most effectual support in in- 
fluential quarters. Someof the companies are 
building a number of rooms for the occupation 
of white labourers on these terms, which are at 
present only offered to men discharged from 
military service. Another difficulty. іп con- 
nection with this plan is the necessity for the 


complete separation of the white from the. 


black labour. It will be apparent to every- 
one that if white men and Kaffirs were 
employed on the same work in mixed gangs, 
a fatal blow would be struck at the prestige of 
the white man, and results of the loss of caste 
upon the internal affairs of the country might 
easily be disastrous. It is therefore generally 
conceded that this separation of blacks and 
whites must be maintained. That is to say, that 
if any particular mine employs cheap white 
labour, say on the surface, then the whole of 
the surface work should be done by whites. 
Even with this limitation the Kaffirs will soon 
realise that white men are employed on the 
same kind of work as themselves, and this will 
make them less amenable to the white man’s 
rule. This political aspect of the case seems 
therefore to be the most serious one. 

The last proposition has much to recommend 
it from the mine manager’s point of view, but if 
the contracts were let at such ‘prices that the 
cost to the companies per ton milled suffered 
no increase, the men would probably not 
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earn more than £4 per week, and from a 
miner’s point of view it is certainly more 
pleasant to receive £5 тоз. for supervising 
Kaffirs than £4 as the result of a week's hard 
personal labour. 


In conclusion, then, it may be 
safely said that the tendency is 
distinctly towards the reduction 
of all salaries and wages, and that until the 
present conditions of stagnation and uncertainty 
have given place to the vigorous prosecution of 
some definite policy, such as is usually charac- 
teristic of the able men in whose hands lie the 
the future of the Rand, it is impossible to 
recommend any one of any calling to venture 
there at the present time unless his prospects are 
assured before leaving his home. The other 
difficulty referred to above, namely, in regard 
to transport, also affects progress considerably. 
Merchants cannot get more than one-third of 
their requirements sent forward on the railways, 
and batteries have to shut down owing to 
shortage of coal, and slimes plants stop for 
want of lime. We have endeavoured to give a 
true picture of present conditions, and its 
colours are not rosy; nevertheless, there is 
plenty of hope for the future, for the gold is 
still there, and there is little doubt that within 
twelve months and perhaps less, this district 
will again be the scene of activity and prosperity 
that it has been in the past. 

Although less money may be earned per head, 
the amount spent in necessaries willalso become 
gradually lessened, and that spent on whisky 
considerably reduced. | 


The Outlook. 


Fire damp has always attracted 
attention in connection with 
coal mining, and still does ; in 
fact, if this attention is relaxed the world is 
soon painfully reminded of the presence of this 
undesirable concomitant of coal by some dire- 
ful calamity due to the effects of its sudden 
appearance and combustion. Some very in- 
teresting and careful experiments have been 
made recently, more particularly to verify points 
of doubt and variance existing in relation to the 
work of previous investigators. In some ex- 
periments samples of coal of 16-lbs. weight 
were pulverised by means of steel balls in a 
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closed gas-tight cylinder, which at the start was 
exhausted of air and then revolved thirty-five 
turns a minute. After an hour the pressure of 
any gas in the cylinder was ascertained, the 
volume measured, and the composition deter- 
mined. Two varieties of coal were investigated, 
and both yielded gas in variable quantities. 
Neither the chemical composition of the coal, 
nor its density, nor the degree of fineness of the 
pulverisation, seemed to bear any relation to the 
volume or character of the gas evolved. More 
gas was obtained by making two exhaustions of 
the cylinder each after half an hour’s attrition 
than by a single exhaustion after one hour ; this 
was due to some re-absorption of the gas by 
the coal. Coal in lumps loses its gas slowly, 
the combustible constituents are the first to go. 


This solitary fact of the occlu- 
sion of fire damp in coal having 
been established and scientific- 
ally demonstrated, provides, it is asserted, an 
explanation for all the phenomena associated 
with beds that are subject to sudden outbursts 
of gas, and also for all the conditions under 
which the outbursts are produced. 


Sudden Out- 
bursts. 


Exploratory borings should be 
employed, and should prove use- 
ful in indicating the probable 
spots where sudden outbursts of gas may be 
expected ; but this exploratory work should not 
be relegated to an under-manager, neither 
should the position and directions of the holes 
be arranged by some fixed rule. The work, 
to nave real effect, should not be left to 
subordinates, but should be under superior 
direction and should be conducted and modified 
so as to ascertain the peculiarities and character 
of each particular seam, then necessary and 
effective arrangements could be made to avert 
calamity. Such is the latest decision in this 
important matter. It is particularly urgent to 
take precautions in times when earth move- 
ments are prevalent, as the resulting disturb- 
ances are liable to set free great volumes of 
pent-up fire-damp. 


Precautions. 


Many and often have the dangers 
of coal dust impressed them- 
selves on the public mind in a 
painful manner; many and often have warnings 
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been issued about this danger, and just as often 
have folks neglected these warnings, and even 
questioned the dangerous character of dust. 
To such an extent has this been the case, that 
the Governments of our own and various other 
countries have held inquiries into the matter, and 
by searching experiment have obtained proof 
of the undoubtedly dangerous character of coal 
dust. Yet what does all this avail? One of 
our own Colonies furnishes a terrible example 
of the fact that it avails but little. 


In the Fernie mines of the 
Crow's Nest Pass Coal Company, 
we find the chief mining super- 
intendent, in charge of a dry and dusty mine, 
never had the dust analysed or otherwise tested 
to ascertain whether it was explosive or not, 
neither did he have the dust removed or watered 
in old workings, because he considered it im- 
practicable; and the only method of watering 
the dust employed anywhere in the mine under 
his direction was with a carand can. Moreover, 
the foreman and other officials of the mine were 
also unacquainted with the dangerous character 
of coal dust. Result—a violent explosion when 
152 men were working in the mine. All the 
splendid efforts to succour and save resulted in 
the rescue of twenty-two men, who were already 
in the last throes of a death struggle with after- 
damp. And the jury, the Government expert, the 
miners' committee, and a former manager of the 
mine were unanimous in asserting that the 
explosion was caused by coal dust. Even the 
chief mining superintendent, already mentioned, 
admitted that the explosion might have resulted 
from his inability to remove or water the dust 
in the old workings. There are 50 widows and 
60 families bereft by this accident. Such are 
the terrible lessons necessary to make some 
people realise that the statements and warnings 
of the scientific investigators are really of vital 
importance and worthy of serious consideration. 


Canada's 
Warning. 


The Canadian Government bave 
made a move which is highly 
appreciated by many people 
throughout the Dominion, inasmuch as the 
Minister of the Interior has selected an extensive 
area in the above-mentioned coal district, 


Government 
Locations. 


4 


Our Monthly Résumé. 


which, by the way, is situate on the boundary 
between British Columbia and Alberta, and is 
said to be one of the best locations in that 
region. The coal of the particular neighbour 
hood shows on tests 74 to 79 per cent. of carbon 
and from 2 to 4 per cent. of ash; it is clean and 
firm, and yields a high-grade coke. Strangely 
enough, there has been such activity in the 
location of claims in this field, that it was only 
by a surveyor’s error that the area now taken 
up by the Government was not already appro- 
priated. 

Besides the value of the property 
to the Government, the acquisi- 
tion has another advantage in 
that it ‘introduces an element of competition 
which was much desired, not only to reduce 
prices, but to ensure more active working and 
a better supply. The Crow’s Nest Pass Coal 
Company has been in operation nearly five 
years, and has reached an output of 2,000 tons 
a day; but on one outcrop seam, where work 
was commenced in 1898, production has not 
yet reached 500 tons a day. 


Healthy 
Competition. 


This mineral is an important 
factor in Canada’s mining in- 
dustries, and one that shows 
signs of agreeable vitality. In 1879, 300 tons 
were produced, valued at 19,500 dols. ; last year 
the output was 38,500 tons, valued at 962,500 
dols., showing an increase of 7,859 tons above 
the production for the year 1900. In the latter 
year the Province of Quebec produced 21,408 
tons, thus giving employment to 1,040 work- 
men. The mineral is obtained by open cast 
workings or quarries, in which power drills and 
other up-to-date appliances are employed. 
Blondin cableways being used to take the 
material from the quarry to the mill. 


Asbestos in 
Canada. 


There are 
companies at work, with a 
capital of four millions, and 
employing 3,000 men. Bell's Asbestos Com- 
pany, which is probably the best known, 
furnishes a good example of a successful asbestos 
enterprise. The capital is £700,000, of which 
£170,000 has been issued and paid up in full. 
Large profits have been earned annually from 
the working of the company's mines, and 
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dividends as high as 224 per cent. have been 
paid. Canada, in fact, controls the asbestos 
market of the world. 


This is another valuable mine- 
ral product prevalent in the 
Dominion. Several of the great 
nickel-producing companies have already com- 
bined ; nevertheless there is plenty of activity in 
the famous nickel region of Ontario, where 
there are at present extensive supplies of ore; 
in fact, it is so plentiful that only the richer 
bodies are being worked, and should these fail, 
the smelters could be supplied by the concen- 
tration of the poorer ores. 

Many interesting апа useful 
investigations, experiments, and 
trials with various processes, 
including, inter alia, magnetic separation, the 
ingenious Mond process, and the direct 
steel process, have been conducted with the 
nickeliferous copper ores, and have yielded 
valuable results. Nevertheless, heap-roasting, 
matte-smelting, and Bessemerising are employed 
wherever the ore is being treated on a large 
scale. Where the blast furnace is used on 
pulverised matte there is considerable loss in 
the shape of flue dust, which briquetting would 
only in part prevent. 


Deposits of China-clay havelong 
been known to exist in the 
department of the Drome; a 
single deposit has been observed to extend for 
1,700 ft. or more. There are four quarries quite 
ready for working, and there are works at 
Barbiére, at the present time, producing 20 
tons of kaolin and designed to produce from 50 
to 60 tons. The operations conducted consist 
in washing the sand from the clay. The latter 
is disposed of for porcelain and pottery, the 
former is stored for special use. 


Canada's 
Nickel. 


Process 
Wanted. 


China-clay in 
France. 


At a recent meeting of the 

British Association, Professor 
on the Education 
ofthe Engineer. John Perry, the well-known 

authority on engineering mat- 
ters, delivered some pointed remarks concern- 
ing the training of the young engineer, and the 
influence of education upon our commercial 
supremacy. The present system of teaching 
mathematics and the undue importance attached 
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to classics formed the subject of a scathing 
attack. “ I have known the ordinary abominable 
system of mathematical study,” he said, “Чо be 
advocated by engineers, who, because they have 
passed through it themselves, have really come to 
loathe all kinds of mathematics higher than that 
of the grocer and the housekeeper. They say 
that mathematics have trained their minds, but 
they do not need it in their profession. There 
is no profession which so much requires a man 
to always have the mathematical tool ready for 
use on all sorts of problems. The average 
schoolboy leaves an English school with no 
power to think for himself, with a hatred for 
books, with less than none of the knowledge 
which might help him to understand what he 
sees ; and he has learnt what is called “ mathe- 
matics" in such a fashion that he hates the 
sight of an algebraic expression all his life after." 
Professor Perry evidently thinks there is some- 
thing radically and seriously wrong with our 
method of training boys for the professions 
generaly ; and that improvement lies in the 
direction of a system by which the pupil's 
reflective faculties are stimulated, and he is 
trained to think intelligently. Upon this firm 
and healthy basis, the Professor sees our future 
commercial supremacy securely established. 
We note with interest the robust common-sense 
view which Professor Perry takes of England's 
position as a commercial nation. 

The sound judgment characterising the follow- 
ing extract, will, we think, be a sufficient excuse 
for our quoting it at length. 


" No right-thinking engineer 
has been scared by the news- 
paper writers who tell us of our 
loss of supremacy in manufacture, but I think 
that every engineer sees the necessity for reform 
in many of our ways, and especially in this of 
education. People talk of the good done to our 
workmen's ideas by the strike of two years ago ; 
it is to be hoped that the employers' ideas were 
also expanded by their having been forced to 
travel and to see that their shops were quite 
out of date. In fact we have all got to see that 
there is far too much unskilled labour among 
workmen, foremen and managers, and especially 
in owners, Millions of money may build up 
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trusts, but they will be wasted if the unskilled 
labour of mere clerks is expected to take the 
place of the thoughtful skilled labour of owners 
and managers. 

I laugh at the idea that any country has better 
workmen than ours, and I consider the educa- 
tion of our workmen to be the corner-stone of 
prosperity іп all engineering manufacture. It is 
from him in countless ways that all hints leading 
to great inventions come. New countries like 
America and Germany have their chance just 
now; they are starting, without having to 
‘scrap’ any old machinery or old ideas, with the 
latest machinery and the latest ideas. For them 
also the time will come when their machines 
will be getting out of date, and the’ cost of 
'scrapping' will loom large in their eyes. In 
the meantime they have taught us lessons, and | 
this greatest of all lessons—that unless we look 
ahead with much judgment, unless we take 
reasonable precautions, unless we pay some 
regard to the fact that the cleverest people in 
several nations are hungry for our trade and 
jealous of our supremacy, we may for a time 
lose a little of that supremacy. We have been 
too confident that manufactures and commerce 
and skill in engineering would remain with us 
for ever. We have had a very strong hint given 
us that we cannot for ever go on with absolutely 
no education in the scientific principles which 
underlie all engineering. 

There is another important thing to re- 
member. Should foreigners get the notion 
that we are decaying, we shall no longer have 
our industries kept up by an influx of clever 
Uitlanders, and we are much too much in the 
habit of forgetting what we owe to foreigners, 
Fleming and German, Hollander, Huguenot, and 
Hebrew, for the development of our natural 
resources. Think of how much we sometimes 
owe to one foreigner like the late Sir William 
Siemens. 

In our country nearly all discoveries come 
from below. The leaders of science, the 
inventors, receive from a thousand obscure 
sources the germs of their great discoveries 
and inventions When every unit of the 
population is familiar with scientific ideas our 
leaders will not only be more numerous, but 
they will be individually greater. And it is we, 
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and not the schoolmasters, who are familiarising 
the people with a better knowledge of nature. 
When men can hardly take a step without 
seeing steam engines and electro-motors and 
telegraphs and telephones and steamships, with 
drainage and waterworks, with railways and 
electric tramways and motor cars, when every 
shop window is filled with the products of 
engineering enterprise, it is getting rather 
difficult for people to have any belief in evil 
spirits and witchcraft. All the heart-breaking 
preaching of enthusiasts in education would pro- 
duce very little effect upon an old society like that 
of England if it were not for the engineer.” 


The rumours which have been 
so prevalent recently with regard 
to the formation of a colossal 
amalgamation of British steel interests have not 
been confirmed. The issuing of a circular, 
however, to the shareholders of Messrs. Dorman, 
Long and Co., is of interest. It announces 
that the directors have decided to enter into a 
“provisional agreement to purchase from Sir 
Lowthian Bell and his family 30,000 shares of 
£5 each, with £3 тоз. paid up, being the 
remaining half of the ordinary shares of Bell 
Brothers, Ltd., thus constituting Dorman, Long 
and Co., Ltd., the owners of all the ordinary 
shares in that company, the consideration being 
the issue to Sir Lowthian Bell and his family of 
ordinary shares in Dorman, Long and Co., Ltd., 
of the nominal value of £225,000.” This sum 
represents as nearly as possible the value at par 
of the shares in Messrs. Bell Brothers, Ltd., 
together with half the reserves and unassigned 
profits shown in the balance-sheet of the latter 
company. It may be remembered that Messrs. 
Dorman, Long, and Co., Ltd., assisted in the 
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flotation of Sir Lowthian Bell's company іп. 


1899, by purchasing one half of the ordinary 
shares. The capital of the purchasing company 
is also to be increased by the issuing of 
£250,000 in ordinary shares, which will be 
offered to its shareholders at par in the propor- 
tion of one-third of their present holdings, any 


surplus which is not thus appropriated (not ' 


exceeding 125,000 shares) being similarly allotted 
to Mr. Hugh Bell and Mr. A. J. Dorman. The 
prosperity of Messrs. Dorman, Long and Co. 
has fluctuated considerably during recent years, 
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with the vagaries of varying trade; but they 
have always been well to the front in the contest 
for British supremacy in the iron and steel 
industry. They have neither hesitated to adopt 
new methods of business, nor neglected the 
advantages of thoroughly up-tp-date equipment. 
At present the company's mills and furnaces 
are being remodelled and enlarged. 


The report of Mr. Bell, the 

реа British Commercial Agent in the 
Export Trade, United States, recently published 
by the Foreign Office, announces 

an enormous decrease in the American export 
trade, especially in iron and steel manufactures. 
The total value of the exports during the fiscal 
year, ending June 3oth, shows a falling off of 
104,980,945 dols. (about £25,000,000). These 
figures will come somewhat as a surprise to the 
British public, and, looked at casually, are likely 
to convey a false impression with regard to 
American prosperity. Notwithstanding this 
striking discrepancy between the trade of the 
last two years, it is a fact that the American 
factories and workshops of almost all industries 
have been working at their full pressure ; but 
owing to the unprecedented demands for home 
consumption, American manufacturers have 
found a readier, and more profitable market for 
their goods at home. Especially is this true 
with regard to the iron and steel industry, which 
has been greatly stimulated by the remarkable 
prosperity of the railways. These have not 
only been purchasing rails extensively, but have 
been obliged to obtain much additional 
rolling-stock and general supplies,thus increasing 
the demand for a great deal of other material 
produced by iron and steel manufacturers. Mr. 
Bell states that the American furnaces have been 
utterly unable to meet the unparalleled demand 
for iron and steel for home use ; and it has been 
found necessary to import considerable quanti- 
ties of raw, semi-manufactured, and even 
manufactured material. At present, the boom 
in the home markets shows no signs of abating. 
It is estimated that the American railways will 
require at least 2,000,000 tons of steel rails alone 
for the ensuing year; and orders for 1,000,000 
tons have already been given. We gather from 
Mr. Bell's report, however, that this prosperity 
is not likely to be protracted, for American 
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manufacturers are already preparing for a time 
when it will be essential for them to take 
their products further afield. | 

“ It is only too evident,” says Mr. Bell, “ that 
preparations are being made to meet this 
contingency. Railways are either combining 
or forming communities of interest with a view 
to carrying goods as economically as possible, 
especially towards the seaboard. The shipping 
interests have the same thing in view, so that 
by the time the supply greatly exceeds the 
demand in this country everything will be in 
readiness to carry the surplus to Europe and 
other countries more economically than has 
ever been done before. The large Trusts are 
preparing for that time. The large financial 
interests in New York and other centres have 
become so mixed up with railway, industrial, 
and shipping concerns that they are able to 
exert ап enormous influence with the trans- 
portation companies in order to obtain 
favourable rates of transport for the Trusts’ 
merchandise. The latest of the great com- 
bines, the Atlantic Shipping, is doubtless part 
of this great scheme. In the meantime, those 
British manufacturers who have not already 
done so will have an opportunity of remodel- 
ling their works, and placing them in a con- 
dition to be able to meet in a more satisfactory 
, manner the inevitable and severe competition." 


Too much attention cannot be 
The Uniformity paid to the production of trade 
of Trade 
Catalogues. catalogues. 
fact that the firms which pro- 
vide up-to-date and attractive descriptions of 
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their goods are in the front rank of successful 
business enterprise. Much has been done in 
recent years to make the trade catalogue a work 
which will be scanned with real interest, instead 
of being thrown aside as a dry category of 
goods and their prices. In one important par- 
ticular, however, there appears to be much 
room for improvement. Many firms, in striving 
after the artistic, are prone to neglect the 
utilitarian features of their publications, and 
hence we have catalogues of many varying 
sizes—some wider than they are high, or too 
high to take their place on the book-shelf 
where they can be conveniently referred to. 
There appears to be a growing understanding 
on the part of engineering firms that catalogues 
should conform as nearly as possible to the 
dimensions of 6 in. by 9 in. The importance 
of this is very apparent. In the offices of nine 
out of every ten engineering firms it is the 
custom to file all catalogues received, in order 
that they may be referred to at a moment's 
notice; and thus the catalogue of awkward 
shape and size is often relegated to the waste- 
paper basket, or stacked with other ungainly 
literature upon the office floor. Thus it is not 
readily to hand when ‘wanted, and the conse- 
quence is that another firm, issuing a catalogue 
of more modest dimensions, will often secure 
the order. In some cases the unavoidable 


necessity of illustration by large diagrams will 
prevent an adherence to the uniform standard ; 
but it is generally possible to issue an auxiliary 
volume of uniform size, and money spent in 
this direction will generally prove a paying 
investment. 


NOTABLE BRITISH 
PAPERS 


OF CREE 


MONTH. 


A Monthly Review of the leading papers read before the various Engineering and 
Technical Institutions of Great Britain. 


MEETING OF THE IRON AND STEEL 
INSTITUTE AT DUSSELDORF. 


TD BE summer meeting of the Iron and Steel 

Institute at Düsseldorf presented many 
points of interest, not the least important of 
which was the warm welcome extended to 
the members by German metallurgists and 
engineers, who not only did the honours of the 
occasion with marked spontaneity, but were 
ready to throw open the more important 
German works for the inspection of the visitors, 
a concession which was greatly appreciated. 

The proceedings opened with a meeting of 
the Council at the Tonhalle on September 3rd, 
when the formal reception of the President, 
Council, and members by the representatives 
of the Government, civic authorities, and the 
Reception Committee, was followed by a selec- 
tion of papers. In the afternoon an adjourn- 
ment was made to the Exhibition, where, under 
the guidance of English-speaking experts, 
groups were formed for the purpose of examin- 
ing the various sections of mining, metallurgy, 
and machinery. On the following day a some- 
what similar programme, varied by social 
gatherings, was carried out. The Friday was 
devoted entirely to visiting works. 

For this purpose five groups were formed, 
proceeding respectively to Essen (the Krupp 
Establishment), Dortmund (the “ Union ” 
Company, the Hoerde Works, the Hosch 
Steelworks), Ruhrort (the Phoenix Works, the 
“ Rheinische Stahlwerke "), Oberhausen (the 


Gutehoffnungshitte), Duisburg (the Vulcan 
Works, the Duisburger Maschinenbau Actien- 
Gesellschaft, formerly Bechen and Keetman). 
Supplementary excursions were also arranged, 
and a special programme of visits and excur- 
sions was drawn up for the ladies attending the 
meeting. 

A word should be said in praise of the 
detailed programme arranged by the secretary, 
Mr. Bennett H. Brough, including excellent 
plans of Diisseldorf and the Exhibition, and 
a map of the district, as well as much useful 
information on the subject of German money, 
cab fares, electric tramways, etc. These, with 
special local notes, and a section devoted to the 
works to be visited, formed a handy guide for 
the use of members. 

In the following pages we reproduce a 
selection of the papers read at the Düsseldorf 
meeting, and regret that pressure upon our 
space prevents the inclusion of a larger number 
of excerpts. Besides those which are here 
dealt with in detail, papers were contributed by 
Professor H. Wedding on Iron and Steel at the 
Düsseldorf Exhibition ; by Messrs. E. D. Camp- 
bell and M. B. Kennedy, of the University of 
Michigan, on the Probable Existence of a New 
Carbide of Iron ; by Messrs. L. F. Gjers and J. 
H. Harrison, of Middlesbrough, on Results 
obtained in the Equalisation of the Temperature 
of Hot Blast ; by M. A. Harmet, of St. Etienne, 
on the Compression of Steel in Ingot Moulds ; 
and by Professor E. Heyn, of Berlin, on the 
Overheating of Mild Steel. 
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THE USE OF ELECTRICITY IN IRON 
AND STEEL WORKS. 


AN excellent paper on the above subject, 
from which we 

excerpts, was read at the Diisseldorf meeting of 

the Iron and Steel Institute, by Mr. F. Kylberg, 

of Benrath. The author describes various 

American appliances which have been adapted 

to European requirements :— 

In recent years, as is generally known, the application 
of electricity to the driving of mechanical appliances in 
ironworks has grown to an unprecedented extent. This 
may be due primarily to the fact that the cost of gene- 
rating the electric current has been reduced beyond all 
previous conception, and the time is even now within 
measurable distance when modern central power stations 
driven by blast-furnace gas will render the use of electric 
power in iron and steel works practice still more general. 
In fact, it appears probable that at no distant date both 
auxiliary steam engines and hydraulic power will be 
entirely superseded. 

Hitherto the necessity has existed of laying down ex- 
tensive steam-boiler installations, for the heating of which 
either coal or blast-furnace gas was required. Despite 
every effort to effect a reduction in the consumption of 
steam by the introduction of ceritral condensing and cool- 
ing plants, as wellas by increasing the efficiency of the 
steam engine, it was nevertheless found impossible to 
lower the cost of generating the power by these means 
till it approximated to that attainable by the use of direct- 
driven gas engines. The blast-furnace’ owner of the 
present day can, in fact, avail himself of a free supply of 
thousands of horse-power. Further developments in this 
direction will no doubt lead to modihcations in the con- 
struction of the blast-furnace and to the perfection of it, 
not only as a pig-iron producer, but also as a gas pro- 
ducer. This, again, involves the adoption of the requisite 
modern gas-purifying plant, the need for which had 


formerly never been experienced. 

The development of the blast-furnace gas engine and 
the electric potential possibilities thus opened up gave 
occasion to the metallurgical engineer to employ this 
energy in driving machinery ot every conceivable variety. 

The American worksin particular, which are laid out for 


take the following 


ELECTRIC ORE-TRANSPORTER BELOW THE 
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production on a large scale, have achieved wonders in the 
use of electricity, although they have only recently begun 
to employ gas-driven engines. These American ap- 
pliances have often been introduced into Europe without 
regard as to whether they were adapted to European 
conditions, with the consequent result of occasional 
failure. The author proposes in the following paper to 
describe some developments based on American ex- 
perience and adapted to European requirements. 


ELECTRIC SHUNTING AND MINE LOCOMOTIVES. 

The great advantages of the utilisation of electric 
power as compared with steam are particularly noticeable 
in this connection, as is proved by the reduction in the 
cost of working and an efficiency hitherto unattainable. 
The following are the two types of locomotives which 
have proved most serviceable ; first, the shunting loco- 
motive of medium tractive power and high speed ; and 
secondly, mine locomotives of high tractive power and 
low speed. Both of these types are distinguishable from 
one another chiefly by their general mode of construction. 
The following are the chief points in the construction of 
standard electric locomotives. Each axle is driven by a 
special motor, by which means great efficiency and high 
tractive power are assured. The motors are, moreover, 
arranged that any one of them can be cut out if desired, 
and as the result the speed of the engine can be regulated 
according to the load. The shocks experienced at 
starting and stopping are also less severe. 

In the smaller steel works where the use of locomotives 
would not be profitable, electrically driven capstans can 
be employed to advantage. The driving mechanism of 
these capstans is enclosed in water-tight cast-iron 
casings, which are placed beneath the level of the 
platform so that only the round warping end of the 
capstan projects. These capstans are usually constructed 
with a tractive power of five tons. 


ORE AND COAL TRANSPORTING APPLIANCES. 


The construction of ore and coal unloading appliances 
was first developed in the United States; an arrangement 


ORE-BINS, AND ELECTRIC 


BLAST-FURNACE CHARGER, 
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of this kind being indeed necessitated by the vast 
quantities of coal and ore which required transportation 
^n the harbours or ironworks in that country. The 
Brown Hoisting Company was the pioneer in 
this respect, and has earned for itself, both in America 
and in Europe, а well-deserved reputation. The 
unloading arrangements correspond in their general 
features to the construction adopted by the Benrath 
Engineering Company, which pays special attention 
to the avoidance of the use of wire ropes. The trans- 
port of the materials upon the overhead track is 
effected by means of an electrically driven trolley, 
equipped with a hoisting arrangement of simple design, 
This trolley can be constructed with either one or two 
jibs, within the range of which are the ship at the one 
extremity and the railway track at the other. The trans- 
porting capacity of the Brown conveyers is considerable, 
varying between Хо and тоо tons of ore or coal per hour. 
It is a further advantage of this system that for the mani- 
pulation of the entire transporter only one operator is 
necessary. Moreover, after each lift that portion of the 
jib projecting over the ship is automatically drawn back, 
so that either the ship can be warped or the travelling 
bridge be moved along without the necessity of folding 
up any part of the bridge. 


ELECTRICALLY DRIVEN ORE-TRANSPORTING 
ARRANGEMENTS BENEATH THE ORE BINS AND 
THE ELECTRIC BLAST-FURNACE CHARGER. 


After the ores have been conveyed to the ore tipping 
ground or to the ore bins by means of the transporter 
previously described, it is an essential condition that the 
ore and coke should be transferred to the top of the blast- 
furnace with the least possible handling and cost of 
labour. For the performance of this work also electric 
energy is admirably adapted. 


In the design of a charging apparatus de- 
scribed by the author, particular attention had 
been paid to the following points :— 


(1) The whole of the mechanism was driven 
electrically. 
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(2) Hopper-shaped trolleys were provided to 
run beneath the ore bins. | 

(3) A single hoisting arrangement served 
several blast-furnaces. 


Parallel to the row of blast-furnaces are arranged the 
two ore and coal bins, which are filled direct by the ore 
transporter or from the railway cars on a track above 
them. Below these bins runs a hopper trolley, which 
can be filled from any one of the bins above it. A plat- 
form is built along the row of blast-furnaces, which convey 
the hopper to the hoist, where it is tipped into the 
hoisting skip. This skip is attached to a trolley, 
which is provided with a hoisting gear and runs on an 
elevated track above the blast-furnaces. The skip after 
hoisting is conveyed by means of this trolley to any one 
of the furnaces, and the contents are automatically dis- 
charged on to the bell. Assuming that a single charge 
which the bell is capable of supporting amounts to 10 
tons, the arrangement above described can deal with a 
quantity amounting to 200 tons per hour. 


AN ELECTRICALLY DRIVEN TILTING ARRANGEMENT 
FOR MIXERS, OPEN-HEARTH FURNACES, AND 
CONVERTERS. 


For this purpose also electric power can be suitably 
applied. The large heavy pig-iron mixers were hitherto 
operated by means of one or two hydraulic cylinders, an 
arrangement that can now be replaced bya combination 
of levers, which receive their motion direct from a motor 
and crank. The motor is placed as far as possible from 
the mixer, so that in pouring in the molten metal the risk 
of injury bv the splashing of the metal is avoided, and it 
is not too much exposed to the excessive heat. As regards 
the arrangement of motors for tilting the converter, this 
is in accordance with the details previously given in the 
case of the mixer, and the power is transmitted by 
means of spur-wheel and worm-gearing. The power 
necessary for tipping the mixer or for tilting the open- 
hearth furnace amounts to about 7 h.p., and the time 
required for the performance of the operation is not 
more than half a minute. For the converter, on the 
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other hand, since the contents of this must also be 
lifted, the requisite power is about 60 h.p., and the time 
in this case is about one minute. 


ELECTRIC ADJUSTER FOR INGOT CARS. 


In most of the American open-hearth steelworks the 
method has now for several years been followed of 
pouring the metal direct into the ingot moulds when 
standing on small cars. By this plan the whole of the 
time and labour in the casting pit is saved. At the 


Differdingen works also this system was introduced, 


some years ago, and is working with signal success. 

The charge from the open-hearth steel furnace is 
tapped direct into a casting ladle, and is conveyed to a 
platform at one end of the casting shed. Here the steel 
is poured into the ingot moulds mounted on the cars, 
which latter are drawn forward one by one upon a 
track alongside of the casting platform. In order to 
adjust the ingot cars without moving the crane, an 
electric adjusting gear for puHing forward the cars is 
provided, and an arrangement of this description was 
constructed for the Differdingen works by the Benrath 
Engineering Company. 


THE FURTHER PROCESS OF HANDLING INGOTS 
IN STERLWORK8 BY MEANS OF (1) ELECTRI- 
CALLY DRIVEN STRIPPING CRANES, (2) COM- 
BINED 8OAKING PIT AND STRIPPING CRANES, 
(3) SOAKING PIT CRANES. 


As a necessary adjunct to the above-mentioned method 
of the direct casting of ingots upon cars, the ingot 
stripper plays an important part. Such machines, of 
various design, were first constructed by the practical 
Americans. In the latter types, electricity as the driving 
inedium has replaced hydraulic power. The difficulties 
which had to be overcome in order to adapt clectricity to 
this purpose lay in the fact that the pressure to be exerted 
is very considerable in order to force out the hot ingot 
from the ingot mould. By the employment of screwed 
spindles the problem was at length solved, and there are 
now several such ingot strippers with screwed spindles 
in active operation. The ordinary electrically driven 
ingot stripper only draws the mould from off the ingot, 
and aiterwards places the empty mould upon another car 


provided for the purpose in the neighbourhood. There 
is, on the other hand, an entirely new kind of con- 
struction, which is better adapted for production on a small 
scale. Thisis a combination of a stripper and soaking pit 
crane, by means of which it is possible first to strip off the 
mould and aíterwards to pick up the ingots with the 
same tongs and convey them to the soaking pits. After 
reheating they are extracted and carried by the same 
crane to the live rollers. An electrically driven soaking 
pit crane with automatic gripping tongs, with tlie raising 
and lowering of the ingots effected by meansof a screwed 
spindle, and one operator only necessary for the service 
of the crane and manipulation of the tongs, has been in 
operation for several years at the Differdingen works, 
and from the time that it was first put into operation has 
worked admirably, dealing with the entire production of 


ingots made at these works. 


In this connection might be mentioned the well-known 
charging machine for open-hearth and horizontal re- 
heating furnaces, by means of which considerable 
economy in power is secured, as well as in increased 
efficiency of the steelworks. These machines also bear 
further testimony to the advantage of applying elec- 
tricity as a source of power in the steel-making industry. 


ELECTRICAL APPLIANCE FOR LIFTING THE 
SOAKING PIT COVERS. 

Among the more recent electrical appliances for iron 
and steel works may be mentioned the lever combination 
for raising the lids of soaking pits. By the adoption of 
this arrangement hydraulic cylinders, which are ordinarily 
used to pick up and carry away the covers of these pits, 
can be dispensed with. The apparatus is constructed to 
span one to three rows of soaking pits, and is able to 
serve a very large number of these. 


LIVE ROLLER DRIVING GEAR. 


In the general construction of electric driving gear for 
live rollers, as usually carried out, two motors are used 
for the heavier roller trains for ingots or for long trans- 
porting trains of rollers. In other cases a simple driving 
gear with one motor is employed for standard roller 
trains of lighter construction. These trains of rollers are 
so well known that to describe them in detail here would 
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HEATED PIG-IRON MIXER (WITH ELECTRIC TILTING ARRANGEMENT). 


be superfluous. It is only necessary to remark that 
this method of driving them is greatly superior to the 
ordinary methods of steam driving. It has unfortunately 
been impossible to give diagrams and other data in con- 
nection with these electric roller driving gears on account 
of the shortness of time available, but the author hopes on 
a future occasion to be able to give fuller details. 


COGGING TRAIN WITH ELECTRICALLY DRIVEN LIVE 
ROLLER GEAR, ROLL SCREWING GEAR, UPSETTING 
AND TRANSFERRING GEAR. 

A cogging train with live rollers illustrated 
by Mr. Kylberg was designed exclusively for 
electric driving :— 


A novel arrangement in connection with this cogging 


-mill, which so far as the author is aware has never hitherto 


been put in operation in Europe, is the electric screw 
gear for the adjustment of the upper roll. This arrange- 
ment was first designed іп 1895 by. the firm of Mackintosh 
Hemphill and Co., in Pittsburg, for the various rolling 
mills of the Bethlehem Iron and Steel Company. At 
first the arrangement consisted of an electric motor, 
placed between the two housings, for the adjustment of 
the upper roll. А great difficulty was, however, ex- 
perienced in keeping the motor cool, on account of the 
proximity to the heavy slabs and the exposure to the great. 
heat which radiated from these. 

In 1889, when the Bethlehem steel works were taken 
over by the Carnegie interests, and were re-erected in 
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COMBINED PIT AND STRIPPING CRANE. 


Homestead, it was soon íound necessary to alter the 
method of driving, and the whole of the motors for 
actuating the screwing gear were placed at one side of 
the building, the motion being transmitted by means of 
belts. This system was further modiftied by the Well- 
man, Seaver Company, who constructed an electric 


adjusting gear in which one motor only was emploved 
which was fixed on the outer side of the housing. 

These adjusting gears were inspected by the author 
on the occasion oí a visit to Alabama, near Birmingham, 
and their working was all that could be desired. The 
driving wascffected by means of an electric motor 100 h.p. 


COGGING TRAIN, 
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The arrangement described in the present paper has the й 
advantage, as compared with the American design, that 
the driving of the screw adjusting gear is effected by 
means of two motors, one on either side of the housing. 
Either motor can be cut out, or they can work together 
in the same manner as described in the earlier portion 
of the paper, by which means the speed of adjustment 
can be varied as desired. The system of two motors 
ensures, besides, a greater precision of action, and in 
case either motor is incapacitated from any cause, the 
other would still be sufficient to perform the necessary 
work of adjustment. 

The upsetting and transferring gear is also electrically 
operated in many instances, and the hydraulic arrange- 
ments hitherto in vogue have been superseded. | 
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ELECTRICALLY DRIVEN HOT SAW. 


For cutting the sections as they come from the 
finishing rolls various kinds of swinging saws, driven by 
steam, have been invented In all these arrangements the 
advancement of the saw was always effected by means of 
the hydraulic cylinder. Ап electric counterbalanced hot 
saw is made intended to replace the hydraulic cylinder» 
the saw itself being also driven by an electric motor. 
With this hot saw girders of a depth of 550 millimetres 
(22 in.) can be cut. The diameter of the disc is 1,500 
millimeters (4 ft. 11 in.), and the velocity at the periphery 
is бо meters per second (198 ft.) The power necessary 
for driving the saw is about 60 h.p., and it is capable of 
making five cuts per minute. 


ADJUSTABLE STOP FOR REGULATING THE LENGTH 
OF GIRDERS CUT BY THE HOT SAW. 

This arrangement is exceedingly convenient for 
adjusting the length of the material to be cut and the 
length of the different sections ; it permits a variation 
in the size of the bars of 5 metres. A 7-h.p. motor is 
used for adjusting the stops which determine the length 
of the girder, and the stops can be traversed throughout 
their entire range within half a minute. The bars and 
girders can, therefore, be dealt with with absolute regu- 
larity as they come finished from the mill. 


UNIVERSAL THREE-HIGH ROLLING MILL, 


HOT BED WITH ELECTRIC TRANSFERRING GEAR. 


The transport of the sections upon the hot bed сап - 
also be effected by an electric transferring gear, which 
is actuated by wire ropes driven by a motor. An 
appliance of this kind presents no striking novelty, but 
is worthy of mention in order to complete the enumera- 
tion of the various mechanical devices employed in a 
steelworks. These gears can be constructed to handle 
light or heavy sections, and several such transferrers can 
be provided in one hot bed. They should, however, be 
independent of each other, and a separate motor of 
2 h.p. can be supplied for driving them. By their 
means girders can be turned over and placed upright if 
desired. 


ELECTRICALLY DRIVEN LIFTING TABLE FOR PLATE 
ROLLING AND WIRE ROLLING MILLS. 


An example of this is furnished by a universal three- 
high rolling mill with an electrically driven liíting table 
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and a central roll adjustable by electrical means. Lifting 
tables of this kind have been іп successful operation for 
several years past in America, and, in the author's opinion, 
the employment of such apparatus in European steel- 
works would be extremely advantageous. A rolling mill 
equipped with lifting tables of this description is at work 
at the Carnegie Stecl Company's works in Pittsburg, and 
the author noted on the occasion of his visit that they 
were capable of being reversed twenty times per minute 
without overstraining the motors in any way. In general 
the following principle may be taken as applicable in the 
standard practice of electric driving in ironworks : that 
the motors should be of as nearly as possible the same 
power and tvpe. Bv this means the cost of repair is 
lessened, and the changing of the working parts when 
worn out can be more easily effected. 


In conclusion, the paper describes the advan- 
tages of electrically driven Tolling mills and 
cranes :— 


CANTILEVER CRANES. 


In the stock-yard of a large ironworks it is also of 
considerable advantage to employ the system of cranes 
known as cantilever cranes, which traverse the whole 
length of the yard, and are so constructed that the pro- 
jecting arms of the centre crane can just touch the outer 
extremities of the two outside cranes. By means of this 
arrangement the expensive structural ironwork for long 
runways can be dispensed with, and the entire yard can 
be served by means of this most simple arrangement. A 
further advantage also consists in the great economy of 
power in transporting comparatively light loads, since a 
single heavy crane need not be employed. In order to 
reduce as much as possible the great number of revolu- 
tions of the electric motors, a worm-gearing can be em- 
ployed with advantage. These have now been brought 
to so great a state of perfection that an ctficiency of go per 
cent, has been obtained. 


THE APPLICATION OF ELECTRIC 
POWER IN THE IRON AND 
STEEL INDUSTRIES. 


T the Düsseldorf meeting of the Iron and 
Steel Institute an instructive paper on the 
above subject was read by Mr. D. Selby-Bigge, 
of Newcastle-on-Tyne. In placing this paper 
before the Iron and Steel Institute, the author's 
one endeavour has evidently been to show what 
are the immense possibilities and advantages to 
be derived from carefully considered electric 
power schemes. He has succeeded in putting 
the subject forward plainly and in a practical 
light, the thirty-two pages of his valuable 
contribution containing data, information, and 
subjects for much thought and consideration. 
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SAVINGS EFFECTED IN WORKS. 


For the Hamburg quayside cranes the total working 
expenses were as follows: Wages for cranesmen, coal 
or electric current, cleaning and oil (excluding, however, 
repairs) per ten hour run per crane, taking the average 


during the year :— 
Cost per Ten 


Hour Run. 
I. Brown single steam crane ... sia 10s. 
2. Steam-winch crane.. z: 8s. 189344 
3. Steam crane driven through. вез 
from steam plant... А 125. 
4. Electric crane |... see " E 7S. 1898 


Іп 1901 the working cost of 182 Brown's cranes came 
to 118. 4d. per crane per ten hour run, whereas that of 
the electric cranes was the same as in 1808, viz., 7s. 

In 1898 the steam cranes lifted 1,825,880 tons in 
315,083 hours, the working costs amounting to 
$20,516 4s., so that the cost per hour (inclusive of 
repairs) amounted to 410,324 <= 315,083 = 1°302 shillings, 
or about 1з. 4d. per working hour. 

The cost per ton lifted would be 0°2247 of a shilling, or 
nearly 23d. 

The electric cranes lifted, from January Ist, 1898, to 
September 30th, 1898, 77,697 tons in 10,190 working hours, 
the costs being 2,664 shillings for current (2d. per K.W., 
hour) and 4,462 for wages, etc. Thus for one ton of 
goods lifted, the cost is nearly 1d. 

Taking next the case of the Westinghouse Air Brake 
Company, Wilmerding, Penn., U.S.A., the boilers in this 
shop were formerly driven in groups, 30 steam engines, 
aggregating 1,375 h.p. being used for the purpose. The 
engines were supplied with steam from the central boiler 
plant. For this system was substituted an alternating 
current system, the generators supplying induction 
motors driven by Parsons’ steam turbines ; the shafting 
used was divided into shorter lengths, and the 30 engines 
were replaced by 57 motors, aggregating 1,065 h.p. In 
order to have an accurate comparison of the two systems, 
several tests were made, extending over some davs, with 
the following results: The reduction in steam consump- 
tion was found to be 40 per cent., and the reduction in 
coal consumption 32%. 

Before a meeting of the Franklin Institute in 1901, Mr. 
Samuel Vauclain, Superintendent of the Baldwin Loco- 
motive Works at Philadelphia, U.S.A., stated that if 
electric driving in their works should be abandoned, the 
manufactured product would cost 20 to 25 per cent. more 
for labour, and the floor space would have to be increased 
40 per cent. to maintain the present output. 

Ata large colliery in South Durham the pumps were 
originally of the spear rod type, worked from bank, and 
the pumps delivered about 1,000 gallons per minute 
against a head of 400 feet. 

Owing to the room which these pumps occupied in the 
shaít, and it being desired to put in another cage, which 
could not be done with the pumps in the shaft, the pumps 
were removed and in their place was substituted a hori- 
zontal compound coupled engine of 400 h.p., one 230 
K.W. dynaino arranged to drive the two pumps at 
present installed, also ап additional pump, and the coal 
cutting machines. 

This machinery was placed at a colliery where thev 
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were able to utilise coke oven gas. The colliery being 
1,000 yards from the shaft where the pumps were 
originally installed, the current was. carried overhead by 
cables and down the shaft by two sets of I1 by 18 three- 
throw pumps, each delivering 500 gallons per minute 
against a head of 400 feet. 

It is estimated that the saving in fuel alone is over 
£1,500 perannum ; in addition to this the shaft can now 
be used for winding, and the output of the colliery very 
considerably increased. 

In one of the collieries in Northumberland the 
workings were pumped by means of seven single-barrel 
pumps, each set delivering about 100 gallons per minute, 
these pumps being driven by an endless wire rope from 
two hauling engines, steam being supplied by locomotive 
boilers underground. 

This plant was taken out, and in its place was sub- 
stituted a horizontal engine with automatic triple ex- 
pansion gear driven on to a dynamo, and the existing 
pumps were utilised, the pumps being driven through 
machine-cut worm gear by 6-h.p. motors, and in all eight 
sets were so arranged. 

The total cost of the electric plant, exclüsive of erection, 
was a little over £3,000, and the annual saving was from 
£1,500 to £1,800. 


The author then proceeds to give other very 
interesting examples of savings effected in works, 
which we regret we have not space to repro- 
duce. 


COST OF PRODUCTION. 


The author has frequently been asked a very obvious 
and reasonable question, viz., what is the cost of produc- 
tion should we adopt an electric plant in our works? In 
answer to this the author has drawn upon a number of 
cases of different kinds and in different parts of the 
country, showing the rate at which the works owner can 
generate his own electricity. These figures are taken 
from actual examples of every-day working, and are not 
in any way test figures taken for the purpose of this 
paper. Taking these figures as a basis, it is an easy 
matter for a works owner, once having ascertained the 
total horse-power which will be involved in the driving 
and lighting of the entire works. to see for himself at 
what expenditure per annum he can run his works upon 
the new system. 


COST OF ELECTRICITY DELIVERED ON 
SWITCHBOARD. 
Test of 1394 hours, November 17th to 23rd,1901, Britannia 
Works, 


Mean current (amps.) 3.464 
Mean pressure (volts) ... uke is 125 


Mean power (watts) 433,000 
Mean electric horse-power 50°42 
Board of Trade units’ ... аға : 60,403 
Weight of steam per B.T.U. ...  .. 27:52165, 


Weight of coal per B.T.U. 3'04 lbs. 
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Cost per B.T.U. | а. Cost per week. 
Coal 3°04 Ibs. at 115. ба. per ton... -— 0`187 647 4 0 
Water 27°52 lbs. at 34d. per 1,000 gallons 000963 286 
Stores... Ww. Чиж 0'00905 210 0 
Wages 000625 16 13 3 
Repairs* we 0`0159 4 о о 
Superintendence ... O01 1y2 300 
Net cost per B. T.U. o'30005d. £75 15 9 
Interest and Depreciation on £15,000 at 
10 per cent. per annum... - 0'099d. per unit. 
Cost PER E.H.P. PER HOUR. 
Coal 2:27 lbs. at 11s. 6d. per ton — 0°1395 
Water 20°53 1bs. at 34d. per 1,000 gallons .. 0'00718 
Stores 0'0074 
Wages 0'0494 
Repairs ... O0'O1183 
Saperintendence O*008Q 
0'22423d. 
Mean І.Н P. at 75 per cent. efficiency, 773. Coal per I.H.P., 177051bs 


Water per I. H.P., 154 16, 


The author is indebted to Messrs. Richardson, West- 
garth and Co., Ltd., West Hartlepool, for the following 
information on the subject of the economy effected by 
the introduction of electric driving into their works. The 
following is a rough summary of the changes which 
have been effected :— 

These works were formerly driven by about thirteen 
small and uneconomical steam-engines scattered about in 
different places, the maximum aggregate ‘indicated 
horse-power of which would approximately be, say, 300 
to 400. | 

Steam for these engines was furnished Ьу а battery of 
twelve boilers, and the coal consumption for the driving 
of the works was apprommatcly 100 tons of coal per 
week. 

Five years ago the driving arrangement of the works 
was remodelled by the substitution of electric-motors for 
the various engines—a power-house being built in a 
central position, and equipped with two boilers, each 
їзїп. by тоіп., two dynamos, each of about 400 i.h.p., 
and one small machine of about 120h.p. 

The tools throughout the works are now giving an 
output at least of 30 per cent. in excess of what it used to 
be, and are burning from 50 to’ бо tons of coal per week 
for the generating station boilers. 

The above facts speak for themselves with regard to 
the economies which have been brought about by the 
introduction of electric-driving into the works, 

The machinery throughout was constructed by Brown, 
Boveri and Co., and is of the three-phase alternating 
current type. 

The cost of renewal and repairs over the period during 
which the machinery has been running (five years) has 
been extremely small, certainly not 1 per cent. of the 
value of the installation. 

The, managing director of a large engine-works 
informed the author that they are now running their 
works on 74 tons of coal per day, and are employing 
800 men. | 

Their work consists of four distinct yards, all yards are 
driven from one central station, and in the old method a 


* Includes labour of keeping 134 arc lamps in repair. 
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boiler would have to be placed in each department ог 
else long lines of wasteful steam-pipe. 

Their cost of production, including interest and depre- 
ciation on capital, is 046 of a penny per unit. 

At a shipyard on the north-east coast, using only 
112 h.p., the cost of production of electricity has been 
found to be only 0:6 of a penny per electrical horse- 
power per hour, this Agure including all charges, interest, 
and depreciation. 

At another shipyard on the north-east coast the saving 
effected by the substitution of electricity for steam driving 
shows a saving of 434 per cent. per £ wages paid by the 
adoption of electric power. 

The figures are as follows :— 


COST OF POWER PER £ WAGES PAID. 


Coal and Gas. 

Mav 2nd, mam to April 24th, 1894. 
Wages £04,585 
Cost of power ie TN 2,337 
= 8:004. per £ wages paid. 


Electricity, 
April 30th, 1900, to April 30th, 1901. 
Wages £126,700 
Cost of power 2,578 


= 4'88d. per £ wages paid. 


Taking the case of another shipyard which was pre- 
viously driven by gas engines, the author has received 
the following particulars: “We have no hesitation in 
saying that we are getting at least 30 per cent. more 
power out of our machines since we adopted electric 
power instead of the gas engines we used before. 

" As far as the cost per B.T.U. goes, we have lately 
had readings taken, and find that last year’s works out at 
about 0'8 of a penny; this is taking into consideration the 
depreciation on our plant, interest on capital, repairs, and 
in fact everything which we can possibly put down 
against this account.” 

The average output would not exceed 250 to 300 horse. 
power. ` 

The author 1s indebted to the managing director of 
another large shipyard in the North of England for the 
following statement : ‘Some years ago just about the 
time when we frst introduced electrically driven 
machines we put in new boilers in place of the old ones, 
and while it must be remembered that the new boilers 
are more efficient than the old ones, I would sav in 
general terms that our coal consumption has been 
reduced by some 40 per cent, although the amount of 
machines driven electrically is now greater tban those 
which were formerly driven by steam, and consequently 
the reduction may be even greater than the percentage 
I mention above.” 

In a letter the author has received from Colonel R. E. 
Crompton, he states :— 

* In our works, which are on a somewhat extended 
scale, the substitution of electric driving for the old shaft- 
ing system has approximately halved our bill for power ; 
in fact, the whole of the driving of the works and tools 
for about 1,300 men is practically supplied by опе 
120 K.W. set fully loaded, and it is only when we are 
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testing that we have to run two sets of this size, whereas 
by the old system we should have had to run two 200 h.p. 
engines continuously.” 

In summarising the above cascs, it is obvious that the 
greatest economy results in the substitution of electricity 
for steam in those cases where the units of power, both in 


. engines and boilers, are the most subdivided. 


There are, however, enormous advantages to be 
derived, especially in the case of intermittently working 
machinery, where the load is of a very variable nature, 
and particularly so in all crane work, which plays such an 
important part in all our enginecring industries. 


MACHINERY TESTS. 


The author then gives an entirely new and 
complete schedule of tests, which have been 
carefully and accurately obtained by members 


of his staff during the past few months, and he 


trusts that engineers and managers of works 
may find these figures of some practical service 
and guide to them in deciding upon the horse- 
power of motors to be adopted for the driving 
of various classes of machinery. The list will 
be found to embrace the greater part of those 
tools usually found in all engineering establish- 
ments. 


DEVELOPMENT OF ELECTRIC POWER 
COMPANIES. 


THE 


During the past two years great activity has been 

displaved in England in the formation of large clectric 
companies, dealing with extensive tracts of country and 
covering under their parliamentary powers vast areas for 
the supply of electricity in bulk to tramway companies, 
electric light companies, works owners, and for manu- 
facturing purposes generally. 
, In certain cases, апа under favourable conditions, with 
regard to the district to be supplied, these companies may 
meet with success, but in many cases the author is of 
opinion the matter has been rushed into somewhat 
precipitatelv. Taking, for instance, a district of a fairly 
concentrated character, or in which a large number of 
small works and factories exist, absorbing each, sav, 100 
to 200 horse-power, it might be found that with the power 
company supplying them with electricity at Id. per unit 
it would be more profitable and convenient to them to 
obtain their power from the company in preference to 
laying down their own plant. In cases such as this, the 
power companies should have a good held before them. 
When, however, the power company enters the held in 
districts where all the works are of an extensive character, 
and absorb 500 to 5,000 horse-power in electric current each, 
the case changes its aspect, and it will be found that it 
will be more profitable for the works owners to produce 
their own power. 

On examining closely the cost of production of 
electricity by works owners in their own works, it is 
quite clear that with generating stations of 400 horse- 
power and upwards, equipped with economical and 
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modern appliances in the shape of high-pressure boilers, 
mechanical stokers, triple expansion condensing engines, 
working with superheated steam, etc., the cost of pro- 
duction should not exceed 4d. per Board of Trade Unit, 
inclusive of interest and depreciation on the capital out- 
lav. With blast-furnace waste gases this hgure would be 
still less. 

The author is of opinion that in the case of power 
stations in works dealing with 1.000 h.p. and upwards, 
and laid down upon the most modern lines, this cost of 
production сап be reduced to оҷа. рег B.T.U., as 
shown in the case of Messrs. Dorman, Long and 
Co.’s works. 


ADVANTAQES OF WORKS BEING DRIVEN 
ELECTRICALLY. 

We have in Great Brittain been somewhat slow in 
making use of all the advantages which electricity has 
enabled us to reap. In many parts are to be found the 
same old low-pressure boilers, which have done service 
for the past thirty усаг, with working pressures as low as 
15 Ibs. rer square inch. In other works are still to be 
found the same old beam engines constructed in the 
days of Watt and Stephenson. Works are still to be 
found in which over тоо small high-pressure апа non- 
condensing engines are distributed with their mileage 
of steam pipes throughout the works—little or no 
attempt having been made to improve this state of 
affairs. It is in cases such as these the author trusts this 
paper пау be of service, bv showing clearly and in a 
practical manner the actual result which would accrue 
from the remodelling of the driving arrangements upon 
the electrical method. А 

In no country have we finer examples before us of the 
achievements of electricity as a motive power than in 
Germany, and we must all admire the skill, ingenuity 
and, above all, the enterprise of our German friends in 
this direction. | 

There are many outlying advantages which would 
accrue were works and industrial establishments driven 
electrically. There would be an enormous reduction in 
the smoke produced in large manufacturing centres, and 
a proportionate increase in a healthier state of things for 
the inhabitants. 

In these days, when the idea of coalficlds giving out is 
mooted, there would be a perceptible ditference in the 
quantity of our coal consumption, which, although 
perhaps unpalatable to the coal-owner, would be most 
welcome to the manufacturer, who aims at the lowest 
cost of production. The application of electric power to 
the iron and steel, engineering, and manufacturing in- 
dustries in Great Britain has certainly not developed 
with anything like the rapidity with which it has pro- 
gressed in America and on the Continent. 


THE POSITION OF THE ENGLISH WORKS 
MANAGER. 

Generally speaking, the powers апа responsibility 
vested in the general manager of a works in England are 
very ditterent to what they are in a works in America. 
There the position is one of much greater latitude in the 
scope of innovations and improvements, апа of respon- 
sibility also. 
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The actual result, therefore, is that improvements and 
savings are rapidly carried out, and the board of directors 
look to their manager for the expected improvement and 
savings, owing to the manager’s minute knowledge of 
the details of the scheme he is putting forward and his 
great sense of responsibility in the matter. Inthe author's 
experience in dealing with firms in England, he has most 
frequently been struck with the small scope of initiative 
action allotted to the works manager, nearly every inno- 
vation and improvement being referred to the board of 
directors. This in a very large degree appears to be the 
cause of a retarding inHuence on electric power progress 
in our country. 

In brieí, the scope and responsibility vested in the 
works manager in America is very different to that 
allotted to the works manager in England. The board 
of directors’ decision is responsible for the results 
obtained, and the works manager carries out the wishes 
of the board; on the other side the works manager is 
directly responsible to the board for the innovations that 
have been carried out. 

There is one point that has most forcibly struck the 
author in dealing with improvement schemes tor works. 
Outside of our own country he has invariably been met 
with a first question, “What is the saving to be effected 
under the proposed scheme?” In England the first 
question put is, " What is the cost going to һе?” 

Both are naturally very important considerations, but 
many is the time that really great and immediate savings 
have been left unconsidered by that one glance at the 
first cost, and the documents have been pigeon-holed and 
shelved, only to be brought out when absolute necessity, 
not real enterprise, compelled them to be resorted to 
again. 

In the many uses to which electricity has been applied 
as motive power, none has proved more suitable than its 
application to shipyards, dockyards, and other works of 
this description possessing a great number of scattered 
and intermittently working machines. Our great dock- 
yards both at home and abroad offer a case in which 
enormous savings could be effected. The reduction in 
working costs of a number of shipyards with which the 
author is acquainted has varied between 30 per cent. and 
бо per сеш. If this same saving could be ettected in 
similar establishments, such as our Government dock- 
yards, the result would be highly beneficial to the 
country. 


THE PROGRESS AND 
MANUFACTURE OF PIG IRON IN 
GERMANY SINCE 1880. 

At the Düsseldorf meeting of the Iron and 
Steel Institute, Mr. W. Brügmann, ot Dortmund, 
read a notable paper dealing with the unpre- 
cedented development of the German iron 


industry. | 

A comparison of the entire world’s production of pig 
iron (18,300,000 tons) in INNO with that given for ОО! 
(over 30,000,000 tons) shows that in this period the 


474 


production of pig iron has been more than doubled. Almost 
the whole of this’ increase may be apportioned between 
the two countries, Germany and the United States. In 
1880, the United States ranked second ainong the iron- 
producing countries, with a production of 3,895,000 tons, 
equal to half the production of Great Britain at that time, 
and Germany occupied the third place, with 2,729,000 
tons, or about one-third of the English output. In the 
year 1900 there were produced in ане I4 million 
tons ; in England 8:962 million tons; апа in Germany 
8351 million tons. The production of ithe United States 
is therefore more than three and a half times, and that of 
Germany more than three times, greater at the present 
time than in 1880, while that of England shows but a 
moderate increase. 


The author then touches briefly upon the 
conditions which have led to the vast increase 
in the manufacture of pig-iron in Germany. 


Notwithstanding the unprecedented development of the 
German iron industry, the blast-furnace works of the 
country have not been able to meet the demand. In 
the last ten years, 1891 to 1900, the excess imports have 
amounted to r'8 million tons of pig and scrap iron. It 
must, however, be borne in mind here that the favourable 
condition of the iron industry during the last few years 
has had much to do with this, since of that quantity more 
than one million tons were imported during the two years 
1899 and 1900. It is probable, however, that in the suc- 
ceeding years a change will occur, since in 1901 the 
exports exceeded the imports by 100,000 tons, and in the 
first half of 1902 by 330,000 tons. ' 


Mr. Brügmann then takes seriatim the follow- 
ing seven districts, and gives numerous 
statistics concerning the iron smelting works 
there established :— 


(1) Rhenish Westphalia, exclusive of the 
Saar district and the Siegerland ; (2) The 
Siegerland, the Lahn district, and Hesse- 
Nassau ; (3) Silesia and Pomerania; (4) The 
kingdom of Saxony; (5) Hanover and Bruns- 
wick ; (6) Bavaria, Würtemberg, Thuringia ; 
(7) The Saar region, Lorraine, and Luxem- 
burg. 


THE MECHANICAL APPLIANCES OF GERMAN 
BLAST-FURNACES. 


The improvements in the mechanical appliances of 
German blast-furnaces are best judged by the fact that 
the workmen employed in the blast-furnace industry in 
18850 numbered 22,000. At the present day some 35,000 
are employed, notwithstanding the production being more 
than treble that of the previous period. The improve- 
ments in the appliances for transport of raw material and 
iron have chietly contributed to this reduction in the 
proportion of manual labour. 
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Extensive shunting stations with central signal-boxes, 
and weigh-bridges with hydraulic or electric counter- | 
balancing arrangements, have been laid out. By means 
of these the long trains of ore waggons can be conveyed 
in a minimum of time to the raised tracks laid over the 
ore tipping ground. It is particularly essential that those 
works situated in the coal district, which obtain their ore 
from abroad, should possess facilities for stocking several 
cargoes within a few davs. The necessarv space for 
stocking large quantities in ore-bins is generally provided 
beneath the tracks on to which the ore waggons are 
run. The waggons themselves for transporting the ore 
are self-discharging, being fitted with flap side-doors 
The Talbot waggon is arranged to discharge its load on 
either side of the track. 

Unloading appliances of American type (Hunt and 
Brown) are employed to convey the ore from the hold: 
of vessels to the furnace-yard. The Krafftwerk at 
Kratzwieck, near Stettin, the Vulcan at Duisburg. the 
Krupp works at Rheinhausen, the Union Company at 
Dortmund, all have installations of this kind. 

Aerial wire ropeways exist in almost every ironworks. 
The firm of Pohlig and that of Bleichert have constructed 
a number of remarkable systems of ropeways. These 
are often employed to convey the ore or coke direct to the 
top ofthe furnaces, or for the removal of the crushed slag. 
At the Henrichshütte at Hattingen the whole oí the raw 
material is carried to the blast-furnace by means of 
these suspended tracks. 

Where it is not the practice to grind the slag, it is got 
rid of by pouring it into tubs on tipping waggons ot 
about ten tonscapacity ; or it may be removed in ladle 
waggons similar to those for liquid metal. The waggons 
are very often of standard wheel gauge. А number of 
these have been built by the Junkerather Company. 

Qwing to the certainty with which the phosphorus, 
the heat-agent in the basic process, can be introduced 
into the pig iron, the practice of conveying the iron in the 
liquid state from the blast-furnace to the steelworks has 
been everywhere adopted where the local conditions 
were favourable. Mixers with tilting arrangements, 
which contain up to 230 tons of metal, are also installed 
at almost all these works. Among many other advan- 
tages attending the transport of liquid metal, not the least 
is the great economy in labour gained thereby. Under 
these altered conditions the term “pig iron," familiar 
also among German iron-workers, certainly appears to 
lose its significance. Casting-machines have not been 
adopted in Germany, for the reason that almost all the 
iron is sold according to analysis, or is at least carefully 
sorted. 

In recent vears the exterior of the blast.furnace has 
undergone considerable modification. The heavy cast- 
iron columns supporting the cast-iron bearer plate are 
now seldom used, nor is the framework, consisting 
mainly of four corner columns carrying the top charging 
platform. In the newer installations eight columns are 
arranged round the furnace-body, standing upon the 
foundation below the free-standing hearth. These are 
carried up to the charging platform, and the wrought-iron 
bearer plate is supported on brackets projecting from 
them, also the platform giving access to the tap-hole and 


Notable British Papers of the Month. 


the tuyeres. The casing of the hearth and boshes is con- 

structed of strong rivetted plates, though it often occurs 
that the boshes are constructed with cooling rings and 

wrought-iron hoops. The furnace-body is held together 
by strong hoops. The expansion of the furnace-body 
is provided for by means of stuffing boxes beneath the 
charging platform. At some works the furnaces are 
built of bricks of small dimensions, laid with cement. 

Carbon bricks are also much used. Mr. Burgers, of 
Schalke, has constructed a furnace at the Vulcan Works, 

the body and bosh of which consist of cast iron, lined 

with fire-brick. This furnace has been nearly three years 
in operation, and the working has been perfect, even 
though he has blown hot-working iron alloys, such as 
ferro-silicon. A model of this furnace is shown in the 

Exhibition. At the Hoerde Works, Mr. Von Vloten has 
placed at the tuyere level a ring formed of water-cooled 
bronze wind boxes, which rests on a heavy ring-casting. 

The dimensions of the newer blast-furnaces in the coal 
district and the minette region vary in the following 
degree :— 

Metres. 

22 to 25 (72 to 82 feet). 
4to 5 (13 to 16} feet). 
6to 7 (194 to 23 feet). 
35t04 5 (114 to 18 feet). 


Height - - - 
Diameter of throat - 
Diameter at the bosh - 
Diameter of the hearth 


DAILY OUTPUT OF THE GERMAN BLAST-FURNACES. 


As regards the daily output of the German blast- 
furnaces, this amounts to about 200 tons per furnace per 
day. In the minette district it averages somewhat less 
and in the coal district a little more. Much higher pro- 
ductions are achieved in individual cases. Ап inquiry 
addressed to the Deutscher Kaiser Company elicited the 
reply that in 1902 the daily output of one furnace had 
been 518 tons, while the combined output of four other 
furnaces was 1,061 tons, ог 415 tons per furnace. The 
extraction from the ore mixed with flax charged was 
42 per cent. 

The employment of labour at the blast-furnaces varies 
exceedingly, so that comparative data are scarcely obtain- 
able. To add to the difficulty, the particulars submitted 
by the works frequently include the industries connected 
with iron-making, such as coke-making, brick factories: 
etc. Again, those works which manufacture every kind 
of iron naturally have to stock ores of all kinds on a large 
scale, which increases the cost of transport of raw 
material. Finally, those blast-works which treat the pig 
iron in the liquid state can economise considerably in 
labour. 

Still, the figures for some of the works may be of 
interest :— 


Number of | Output per man 
Jan. 1 to June 3o, 1907. Production. | Workmen. per year. 
1 
Tons. Tons. 
Deutscher Kaiser Со.... 208,651 980 419 
Hoerde Verein . 255,720 685 373 


The following data were also given by the kindness of 
the Hoerde Verein :— 
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BLAST FURNACE WORKS AT HOERDE. 


Production of 


No. of Workmen 


mployed at the 
Sean Iron. "TU а A Ee ees 
Tons. 
1880-81 77,276 602 
1881-82 T 82,204 595 
1882-83 " 19,048 583 
1883-84 ii 94,078 659 
1884-85 PA 99,442 558 
1885-86 e 106,468 549 
1886-87 E 91,256 574 
1887-88 na 131,633 513 
1888-89 M 121,898 470 
1889-90 к 34,785 478 
1890-91 is 122,618 47 
1891-92 j 147,500 497 
1892-93 x. 146,570 491 
1893-94 " 178,762 517 
1894-95 m 181,241 565 
1895-96 asd 215,835 583 
1896-97 i 218,640 581 
21897-98 239,990 694 
1898-99 wee же 250,956 645 
1899-1900 ... | 274,099 772 
1900-01 279,444 хоо 
1901-02 255,720 685 


The maximum output at апу опе furnace at Hoerde was 


238 tons. 


PROGRESS IN STEELWORKS 
PRACTICE IN GERMANY 
SINCE 1880. 


Mr. R. M. Daelen, of Düsseldorf, read a 
valuable paper on the progress of the steel 
industry in Germany, before the Iron and Steel 
Institute, giving in as brief a space as possible, 
an account of the recent progress and more 
important improvements which have been 
effected in the production of steel on a large 


scale. 

Since the last occasion on which the Iron and Steel 
Institute, visited Germany in the year 1880, a notable 
development has taken place in the production of steel in 
this country, and to-day again, as formerly, the Industrial 
Exhibition of the Rhine Provinces and Westphalia affords 
a fitting opportunity for taking note of the progress 
which has been achieved in recent years. 


METHODS IN USE FOR THE TREATMENT OF STEEL. 


After a brief review of the general situation 
in the German iron industry the author says :— 


Returning now to the methods in use for the further 
treatment of steel, it will be found that the older-estab- 
lished works have for the most part retained the well- 
known system of casting ingots, consisting of a hot-metal 
ladle carried either on a‘slewing or travelling crane, and 
successively placed above the stationary ingot-moulds. 
On the other hand, only a few of the more modern works 
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have adopted the reverse method of drawing the ingot- 
moulds along beneath a stationary ladle, combined with 
which process is also the forcing out of the ingots from 
their moulds by mechanical means. 

The latter method does not permit of filling stveral 
moulds at once by bottom pouring, and its adoption has 
extended according to the ability to roll rough ingots at 
one heat into finished products such as wire, rods, small 
sections and plates, which formerly had to be reheated 
after one rolling: Bv this means in many works the 
blooming rolls are dispensed with, an arrangement, how- 
ever, which is onlv profitable where the daily production 
is a perfectly regular one, such as is usual in the very 
large basic Bessemer steel-works. 

It is the special aim in these works to roll down the 
ingot at the original heat, that is, by the use of the Gjers 
non-fired soaking-pits. The Gutehoffnungshütte trst 
developed this system, and at these works the ingots» 
after passing through the blooming-mill, are rolled without 
any reheating into sections, rails, and sleepers in a three- 
high mill The results were so successful that other 
works have now followed the same plan. The steel 
manufactured by the basic process can be removed trom 
the moulds, and plunged in the plain soaking-pits sooner 
than that blown in acid-lined converters, a fact which 
tells in favour of the system. It is also necessary to 
provide a means of transferring the ingot from the 
blooming rolls to the finishing rolls as rapidly as possible. 
When this cannot be done, as in the case of such works 
which have no blooming-mill, soaking-pits, tired on the 
Siemens regenerative principle, arc emploved, though 
the disadvantage then arises that the entire charge is 
heated at one time, and that the subsequent introduction 
of cold ingots has the undesirable effect of cooling those 
still remaining in the pits. To obviate this ditticulty many 
works employ in connection with the soaking-pits the 
rolling furnace of Helmholtz, of Ruhrort, with a very long 
. hearth and fred at one end, in which the ingots are 
carried forward to meet the Hames. But this apparatus 
necessitates too much hand labour, besides being pro- 
ductive of considerable waste of metal, and on this 
account, since the prevailing requirement is a uniform 
method which ensures the heating of cold ingots 
and the preservation of heat in the hot ingots, the 
American continuous reheating furnace with pushing 
gear has latterly been introduced in several places, the 
results of which are more satisfactory. 

The use of electric motors for driving rolling-mills is 
at present very limited, and will probably only be adopted 


in cases where the electricity is generated more cheaply - 


than is possible by steam power. It is, however, now 
very largely used for driving the auxiliary machinery 
about the mills, and it is generally regarded as certain 
that in modern works it will entirely supersede the low- 
pressure hydraulic machinery which formerly was in 
common use. Still, it must be admitted that the same 
precision of movement in cranes and hoisting gear is 
certainly not attainable by electric means, апа for this 
reason many practical engineers of iron works still have 
a preference for low-pressure hydraulic power, especially 
as the machinery which gives it effect is constantly being 
improved. 

In general, it may be observed that the German steel- 
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works and rolling-mills are compelled to bestow strict 


attention on their plant and their practice in order to 
meet the requirements of their market—these are of 
a diverse nature, and orders for one quality or form of 
product are by no means of the same magnitude here as 
is often the casc in the same industry in other countries. 
In arranging the buildings and machinery, the chief aim 
to kecp in view is accordingly not only a large daily 
output and the saving of labour, but it consists rather in 
devising how to do work at remunerative rates even with 
apparatus and machines of medium productive capacity, 
and with frequent changes in the kind of material sup- 
plied. If on this account the German works are less 
imposing as compared with modern installations abroad, 
we can console ourselves with the reflection that circ um- 
stances must be adapted to meet conditions, and that 
limits can be set to all competition, however much this 
may be feared. 


THE POSSIBILITIES OF * WIRELESS” 
TELEGRAPHY. 
I^ the Monthly Review for September Mr. 
Charles Bright, C.E., F.R.S.E., deals with 
the above subject. His article, he says, has a 
double object: First, to show that ‘‘ wireless " 
telegraphy cannot at present be regarded as a 
serious competitor with cable telegraphy on a 
commercial basis ; and, secondly, to point to the 
varied possibilities of :etheric, or so-called 
"wireless" telegraphy, even in the form we 
now know it :— 


The somewhat dramatic policy pursued by Mr. Marconi 
hasone advantage, if no other. It arouses attention to 
scientific possibilities—even if of the future—in a direction 
that the ordinary dividend-seeker of this country has пої, 
asa rule, shown himselt capable of appreciating or of 
interesting himself in. On the other hand, there is 
a certain irony attached to Mr. Marconi's selec- 
tion of the three dots representing the letter S 
for his Atlantic experiments ; for, apart from simplicity. 
itis just three such S's that spell sureness, speed, and 
secrecy—the three factors, which, at present, prevent 
ietheric telegraphy seriously jeopardising submarine 
cable enterprise. By way of substantiating the latter 
statement, we must turn from the pre-arranged Atlantic S 
signals (not messages), about which we have no details. 
to Mr. Marconi's best attainments in actual and accurate 
messages between ships апа between ship and shore, at 
a maximum distance of about 250 miles, under more or 
less favourable conditions. This, be it noted, is a very 
different sort of thing to surmounting the earth’s curvature 
across the Atlantic, corresponding to a mountain over 100 
miles high. The difference should, moreover, be realised 
between catching a few more or less pre-arranged signals 
across the Atlantic, and that of an Atlantic cable svstem 
working continuously at a duplex, automatic speed oí 
nearly roo words a minute, go per cent. of which are 
cipher and code messages. 

The Marconi system, which has, so far, done most ot 
the practical work in wirelesstelegraphy, is fundamentally 
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based on the coherer receiving relay, which is an exces- 
sively sensitive and delicate instrument. 
obvious advantages, an apparatus of this character is, of 
necessity, extremely liable to get out of adjustment. For 
this reason it is somewhat unreliable and apt to give 
confused and false signals. The Marconi coherer of 1896 
is, moreover, more or less readily affected by its surround- 


ings and general conditions, including atmospheric and | 


other natural and electric disturbances. Thus, Mr. 
Marconi’s Atlantic experiences have been sometimes 
attributed to this cause alone—atmospheric “ strays,” and 
the question has naturally been raised as to how the 
apparatus would behave in the presence of a lightning 
storm. To these objections no very satistactory answer 
is forthcoming at present ; and until further particulars— 
indeed, proofs—are available, it is not unnatural that im- 
partial authorities should question the likelihood of 
Marconi's system becoming a practical commercial tele- 
graph for bridging long distances. 

Mr. Bright then proceeds to deal with the 
important consideration of the secrecy of “ wire- 
less"? messages :— `^ 

Perhaps the most important question in connection 
with the practical advancement of wireless telegraphy 
just now is to what extent syntony can be usefully applied 
tor guarding against foreign influences in the forin of 
interruptions, “eavesdropping,” and errors due to 
natural causes or otherwise. The-mutilation of messages 
bv an intervening party was forcibly illustrated during 
the famous Skamrock II. and Columbia vacht race of last 
vear, as well as an other occasions ; but it is believed 
that Mr. Marconi has effected considerable improvements 
in tuning the period of oscillation in his recent recciver, 
and his Lizard Station is said now to be more or less un- 
affected by the large electric power-house seven miles 
off. It would appear, however, that, without a monopoly 
of the atinosphere or an absolutely perfect screening 
no “wireless” apparatus could be really free from 
surrounding conditions and the effect of other instruments 
to which no limit can be placed. For this reason it has 
been doubted (1) whether there is any money in the 
invention as a system of commercial telegraphy ; and 
(2) whether it is likely to prove useful on a large scale 
for strategic purposes. There seems to be no question 
about the possibility of “tapping " a message at will—at 
any rate, with an untuned receiver. On the other hand, 
there appears to be no absolutely sure means as yet of 
preventing a third party tor climatic conditions) effecting 
such interruption. Whilst it is perfectly true that by the 
use of a code the secrecy of messages is to a great extent 
assured, it may reasonably be doubted whether :etheric 
telegraphy—as yet, at any rate--is sufficiently. reliable 
and accurate for code or cipher work. To render wire- 
less telegraphy a really practical business and an etlicient 
means of “ All-British" communication in times of war 
as in peace, the following conditions will require to be 
attained: (1) The apparatus must be capable of being 
“tuned” to a certain pitceh—47.c., a certain number of 
vibrations in a given time—in such a wav that the, mes- 
sage is strictly confined to that particular receiver ; (2) 
On the other hand, to meet naval requirements, the 
apparatus on board a warship should be capable of 
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picking up the tune of anv of the eneiny's ships ; (3) Yet 
again, means will have to be found for overcoming the 
possibility of a message being rendered a inere jumble 
by the intervention ot à third partv, or of the elements, 


Discussing the practical uses to which “ wire- 


less ” telegraphy may be put to in the future, he 
remarks :— 

From a strategic point of view, as well as from а 
general inaritime and life-saving standpoint, Great Britain 
and Ireland should be provided with a complete system 
of telegraphic communication round the entire coast, 
putting every coast station into connection with various 
inland centres and military stations. It is a piece of work 
which would be most effectively accomplished by wircless 
methods in preference to overhead lines, assuming for the 
moment that the strategic requirements set forth in this 
article could be met. For maintenance reasons, too, | 
cables are inefticient here, owing to abrasion against 
rocks, strong tides, kinks, ete. Wireless telegraphy is 
admirably suited for lightship and lighthouse communi- 
cation with the shore, to assist navigation in avoiding 
collisions due to darkness and fog, and also for the 
mercantile marine service, for vessels in distress, ete. ; 
indeed, in any case where cables cannot be use- 
fully turned to account, or where mere signalling, rather 
than high speed commercial messages, is the order of 
the day. May it not be asked—in the public interest, as 
well as in the cause of science—who is to blame for the 
fact that so little really useful and practical work oí this 
description has been accomplished ? Surely it cannot be 
the Government telegraph monopoly that blocks progress? 
The latter cannot, at any rate, stand in the way of wire- 
less communications on the high seas; and with so 
persevering а worker as Mr. Marconi we may, indeed, 
look forward to the days when the fact of setting forth 
on a voyage need not necessarily imply being cut off 
from communication with the rest of the world: thus 
those who aspire to having news continually served up 
to them, even when at sea, may yet live to see their 
ambitions realised in a really practical way. 

In conclusion, the writer points out that the 
imperfections of the system are likely to pre- 
vent it from becoming a serious rival to the 
cable companies :— 

That the wireless system has come to stay is fairly 
obvious ; but what its possibilities may reach we cannot 
at present foretell. Its inferiority, however, to telegraphy 
by cables is, at present, as marked as would be the 
delivery of our letters on the pavement—to be picked up 
by anyone—instead of in the letter-box. Cable share- 
holders may, therefore, take comfort in feeling that the 
day has not yet come—neither can we as vet foresee that 
it will come—when copper wires, gutta-percha coverings, 
and iron sheathings will be relegated to the museum of 
antiquities. On the other hand, it seems clear that wire- 
less telegraphy will have an awakening effect as to our 
telegraphic needs, just as the electric light, by raising the 
standard of light required by the public, has enabled us 
to rejoice in the incandescent gas mantle in cases where 
the still better illumination obtained from electricity is 
conspicuous by its absence. 
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WINDING FROM GREAT DEPTHS. 


EN GINES for winding from great depths are 
naturally very powerful, their cylinders 
being always near upon I metre (3 ft. 58 in.) 
in diameter, with a stroke of double that figure ; 
but compound engines are still the exception. 
The steam distribution is generally effected by 
lifting valves, with expansion variable by the 
governor, but with possibility of the engineman 
suppressing the expansion, while there are 
often two brake pulleys. Rescue or emergency 
engines are the rule both in Belgium and 
Germany. Sometimes, as in Belgium, they are 
constituted by a simple capstan ; but in others, 
as in Westphalia, where the output is enormous, 
they become veritable winding engines, gene- 
rally less powerful, but sometimes, again, exactly 
like the main engines. Appliances for the 
prevention of overwinding, almost unknown in 
Belgium, are common in Germany. Some- 
times the Haniel and Lueg disengaging hook, 
resembling the English hook invented by 
Stephen Humble, is completed by a brake that 
comes into action if the cage should be drawn 
up to the pulleys; and in other cases the 
appliances shut off steam and put on a brake 
when the cage rises above the pit bank, after 
the manner of the Reumaux safety apparatus. 


WINDING DRUMS. 


Although the difficulties connected with great 
depth of working are, as yet, scarcely felt in 
Westphalia, at some mines where little over 
500 metres (273 fathoms) is reached, the 


surface works have been laid out for winding 
from double that depth, in which case the 
engines are very large and complicated. 
Thanks to the lightness of the Koepe arrange- 
ment, that system is relied upon for winding 
from depths such as 1,200 metres (656 
fathoms) and upwards ; but for those at present 
attained cylindrical drums with balance ropes, 
moving freely in the shaft, or spiraloid com- 
pensating drums, are used, while timber guides 
for the shafts are retained in Germany, though 
steel rail guides are common in Belgium. 


SPEEDS OF WINDING. 


For winding coal the speed rarely exceeds 
20 metres (654 ft.) per second, while the mean 
is 13 metres (42} ft.); and for winding men 
the speed varies from 4 metres (14 ft.) to 6 
metres (193 ft.) per second. Speed indicators, 
and, indeed, speed recorders, are fitted to the 
winding engines of nearly all the shafts in 
Germany visited by M. Deverne, chief engineer 
of the Douchy Colliery, in the North of France, 
who recorded his observations for the benefit 
of the Société de l'Induslrie Minérale, arriving at 
the following conclusions : Cases of winding 
from a great depth occur nearly everywhere 
with the various means available on the spot ; 
but it is evident that, as the depth increases, it 
a large output is to be maintained, steel wire 
must supersede Manila fibre for the ropes, while 
in many cases a limit will be imposed rather 
by the deposit itself and the difficulties of 
working it than by the winding gear proper. 
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RECENT PROGRESS IN GOLD METALLURGY. 


EW scientific discoveries have had such 
great influence on the mining industry as 

that exerted on gold mining by the cyanide 
process, which has permitted of turning to 
account a great many deposits that were pre- 
viously regarded as refractory because they 
resisted amalgamation. On cyanisation being 
applied to the residues of amalgamation, 
however, it was soon seen that, if the sandy 
portion of these residues was easily treated 
owing to permeability of the sand, the slimes 
offered resistance to penetration by the cyanide 
solutions, as also to air circulation, without 
which these solutions cannot dissolve gold ; and 
this led to the residues being classed as tailings 
proper and as slimes. Moreover, the nature of 
the residues becomes modified as the mines are 
worked deeper, passing from the oxidised zone 
of the outcrops to the pyritous region under- 


ground; and it was on this account that the 


pyritous concentrates, of far greater richness 
than the tailings which yield them, were sepa- 
rated by various concentration appliances. 

The conditions and present practice in the 
Transvaal and in Western Australia, with par- 
ticulars as to yield and cost of extraction, were 
detailed to the Société de l'Industrie Minérale by 
M. H. Kuss, Ingénieur-en-chef des Mines, who 
passed in review successively the treatment of 
slimes by filter-presses, the treatment of sulpho- 
telluric ores, the direct treatment of raw ore by 
the Diehl process, and also by simple cyanisation, 
as well as by roasting and porphyrisation, 
arriving at the following conclusions :— 


TREATMENT OF SULPHO-TELLURIC AURIFEROUS 
ches. : 

The problem of treating Kalgoorlie sulpho- 
telluric auriferous ores has been solved quite 
satisfactorily ; and a choice of three methods is 
now afforded, as under. 

I. The amalgamation, porphyrisation and 
cyanisation of the raw ore, yielding about 85 or 
86 per cent. for an expense of 15s. per ton. 

2. Porphyrisation with bromo-cyanisation, by 
the Diehl process, yielding go per cent. for a 
cost of 25s. per ton. 

3. Roasting, followed by  porphyrisation, 
amalgamation, and cyanisation, also yielding 
go per cent. for a cost varying from 23s. to 27s. 

Taking into account preparatory works, the 
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оге costs on an average 20s. per ton, while 
general expenses vary from 3s. to 5s. Works 
for treating 80,000 tons per annum cost about 
£160,000, so that their liquidation in four years, 
which is reasonable, gives Ios. per ton per 
annum, bringing up the total expense to within 
63 per ton. 

The cost of extracting and treating a ton may 
come down to £2 ros, if roasting and the 
increased yield it affords be dispensed with, 
andeven with roasting if liquidation be not taken 
into account; orto £2 for works treating the raw 
ore by simple cyanisation. Ifa yield of go per 
cent. in the former and 85 per cent. in the latter 
case be admitted, it is easy to see that the cor- 
responding limit contents of the ore to be treated 
without loss will be 14and 12 dwts. respectively 
per ton. Cyanisation of the raw ore would 
appear advantageous for ores containing from 
I2 to 25, or even 30 dwts. per ton; but for 
those of a higher content roasting would have 
the advantage. 


PURIFICATION AND UTILISATION OF 
BLAST-FURNACE GAS, 


OW that the use of blast-furnace gas for 
motive power forms the subject of so 

many fresh investigations, it must not be for- 
gotten that the practical utilisation of this gas 
is due in a great measure to Frenchmen. So 
early as 1814, Aubertot, an ironmaster at 
Vierzon, employed the gas of his blast-furnaces 
for heating purposes. Between 1835 and 1845 
this gas was used for raising steam; but the 
boilers were at the level of the furnace mouth, 
which was left open, the gas being drawn 
under the grate by the chimney draught. 
About 1840, and until 1855, from 25 to 4o 
stoves thus fired were used in the Ardennes 
for torrefying green wood to,serve as fuel. 
About the same time Ebelmen studied the 
utilisation of gas from blast-furnaces, coke-ovens, 
cupolas, etc., and also, in collaboration with 
Sire, made experiments in puddling with the 
gas of charcoal-fired furnaces. A little later 
M. Laurens, M. Thomas and M. Robin designed 
gas-burners for firing boilers, hot-air stoves and 
arrangements for closing blast-furnaces; and in 
1857 an Ardennes ironmaster interposed a fan 
between the furnace mouth on the one hand 
and the boilers and stoves on the other, which 
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permitted him to work with the furnace mouth 
open. In 1860 M. de Langlade employed at 
five or six ironworks a scrubber, invented by 
the Swedish engineer Lundin, for purifying 
the blast-furnace gas with which iron was 
puddled and the puddle-bars reheated. In 1888 
M. Lespinats put up at the Neuves-Maisons 
blast-furnaces, gas-purifiers, resembling greatly 
those of Bethlehem, U.S., and which have given 
good results. Finally, in 1893, M. C. Cavallier, 
general manager of the Pont-à-Mousson iron- 
works, put up a dry purifier, made of large 
rectangular cases, filled with iron "straw," on 
which the greater part of the dust was de- 
posited, this being the best arrangement when 
the dry method is employed. 


M. LENCAUCHEZ'S PAPER. 


It is with these considerations that M, 
Alexandre Lencauchez opened a paper on this 
subject of the day to the Sociclé de l'Industrie 
Minérale, afterwards proceeding to trace 
successive improvements in France and other 
countries, dealing with fans, scrubbers and 
purifiers, the employment of blast-furnace gas 
and gas engines, while summing up with (in 
substance) the following observations: It 
may be said that the purification ot blast-furnace 
gas is now possible, and that the use of this gas 
for firing boilers, hot-air stoves, refinery and 
heating furnaces, etc., has become thoroughly 
practical, because purification permits the use 
of regulators which maintain the combustion 
under constant draught and pressure, so that the 
useful effect can be tripled. 

The author also expresses his great satisfac- 
tion at having, towards the close of his career, 
found a practical solution of this interesting 
problem, having on November 12th, тооо, 
written to the manager of the Micheville Steel- 
works that a considerable injection of water 
under pressure at both inlets of one of the two 
fans used there would probably afford excellent 
means of purification, and having on January 
Ioth, 1901, patented an arrangement of multiple 
fan combined with water injection. 


BLAST-FURNACE GAS FOR MOTORS. 


As regards the motors utilising blast-furnace 
and other gases, he considers that there still 
remains much to be done, chietly for those of 
500 to 2,000 h.p. and upwards, for instance, 
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making them work with boiling water for the 
sake of economy, while there would also be an 
advantage in substituting 2-period for 4-period 
motors as regards utilisation of the cylinders. 
T wo-period engines also have the great advan- 
tage of suppressing the exhaust valve; and 
they permit of arranging the gas and secondary 
air valves in chests not exposed to the action of 
the flames, thus avoiding deformation of the 
parts. They are probably the precursors of 
combustion motors which, by suppressing the 
disadvantages of explosion, will give gas 
engines all the suppleness and elasticity of the 
best steam engines, capable of working at 
higher temperatures, and consequently losing 
far less power through the cooling currents of 
the jackets. In conclusion, for a plant utilising 
blast-furnace gas to afford absolute industrial 
security, the gas must be taken off at a pressure 
slightly below that of the atmosphere; and such 
pressure must be ensured automatically, because 
otherwise there will be the danger of violent 
explosions. 


ELECTROMETERS—THE SCHATTNER METER. 


OST electrometers—or those, at any rate, 
that have come into practical use—may 
be classed as (1) motor meters, (2) clock meters, 
or (3) electrolysis meters, which were described 
in the following terms by Messieurs Georges and 
Paul Deschamps for the Hainaut Engineers 
Soctely :— 
MOTOR METERS, 
of whatever type they be, must satisfy certain 
conditions. The motor must work with very 
slight fall of potential, and absorb but little 
power. Strong and compact, it must run at a 
speed always proportiondte to the current. 
Friction must be either insignificant or perfectly 
balanced. An arrangement is generally adopted 
in which a certain amount of current constantly 
passes without being registered ; but the realisa- 
tion of all these conditions leads to such com- 
plication as to render it practically impossible 
to make such a meter at a moderate price. 


CLOCK METERS. 

Formerly clock meters had to be wound ир; 
put now electric clocks are employed. Two 
perfectly distinct principles are applied to the 
construction of these meters. Either the current 
exerts an action on the clock's speed; or the 
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clock has nothing to do but exactly determine 
the intervals at which special mechanism 
measures and registers the intensity of the 
current. Whatever be the principle adopted, 
however, its application requires complicated 
mechanism that can work exactly for a long 
period, while these meters are often cumber- 
some ; and therefore they, too, cannot be made 
efficient for a moderate price. 


ELECTROLYSIS METERS. 

For securing this last-named desideratum 
complicated mechanism must be given up, 
which is possible by the use of electrolysis. The 
weight of matter deposited in an electrolytic 
jar is strictly proportional to the quantity of 
current that has traversed it. This principle 
has long been utilised in the construction of 
meters for continuous-current installations ; but 
in practice serious difficulties are encountered, 
it being specially necessary to avoid too great a 
loss of voltage. 


THE SCHATTNER ELECTROMETER 


also depends upon electrolysis, while avoiding, 
however, the chief defects mentioned above. 
Sulphate of copper and copper electrodes are 
employed ; and the indicator is a scale beam, 
which registers the weight of metal abstracted 
from the anode suspended from its end. There 
is only, in this electrolytic action, transport of 
copper between the electrodes, the solution 
undergoing no modification on that account, so 
that the loss of voltage is reduced to a mini- 
mum. The surfaces of the electrodes are very 
large, and the density of the current slight, so 
that a regular deposit is obtained. 


ACCUMULATOR-CHARGING METERS. 


In many electrical installations placed under 
the charge of inexperienced persons the 
accumulators are often damaged through 
deficient charge or over-charge ; and to meet 
this difficulty a special type of meter has been 
made, that constantly shows whether a just 
measure has been observed in charging and 
discharging. Such a meter, which must evi- 
dently permit of a greater current during the 
charge than during the discharge, consists of an 
apparatus like an ordinary meter combined 
with an automatic interrupter that shunts a 
known and defined fraction of the current 
during the charge, so that as much copper is 
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taken off the anode during the discharge as is 
deposited upon it during the charge, and the 
balance is in equilibrium when the charge 
régime is normal. With this apparatus, there- 
fore, an inexperienced person can readily ascer- 
tain if he is charging, and to what extent, a set 
of accumulators. 


ADVANTAGES OF THE SCHATTNER 
ELECTROMETER. 

These meters are inexpensive, owing to their 
simple construction; and their maintenance 
is cheap and easy, owing to the absence of 
complicated mechanism. The copper plate, 
that costs 45., need only be renewed after а 
consumption of 600 to 1,000 k.w.-hours. The 
loss of current occasioned by this meter is 
very slight—0'7 per cent. of the voltage when 
in action, but nothing at all when out of action; 
and it registers correctly to less than one-tenth 
of an ampere. 


CENTRAL STEAM CONDENSATION. 


Г laying down of central condensation 

plant isa matter of serious difficulty, espe- 
cially when the volume of exhaust steam is very 
variable, as in the case of mines, owing to the 
intermittent working of the winding engines. 
It is not therefore surprising that the problem 
long remained without satisfactory solution ; 
but in Germany the tendency is increasing, at 
works where there area great many steam engines, 
to lead all the exhaust steam to a single con- 
denser, while a cooling apparatus is generally 
added, which permits of using the same water 
over and over again. Thus remarks M. Henri 
Dechamps in his review of the mining 
machinery at the Diisseldorf Exhibition for the 
Liége Engineers’ Association ; and he continues 


that, according to the conditions of each 


case, the system of injection or surface 
condensation is employed. In the latter, the 
steam may be made to pass through several 
superposed series of pipes sprinkled with 
water falling in a cascade; or the pipes 
may be immersed in a basin traversed by a 
water-current. Again, the usual surface-con- 
denser arrangement may be adopted — a 
group of tubes inside a cylindrical casing 
between two tube-plates, and traversed by a 
stream of cooling water, the steam to be con- 
densed being led into the space round the tubes. 
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THE WEISS SYSTEM, 


represented by G. Brinckman and Co., of 


Witten-on-the-Ruhr, is characterised by its 
adoption of the counter-current principle. The 
cooling water is admitted at one. end of the 
plant, and the steam to be condensed at the 
other, the two currents passing in opposite 
directions, and their relative speed being equal 
to the sum of their absolute speeds. Moreover, 
the portions already cooled of the steam to be 
condensed encounter the coldest water; and as 
the latter becomes heated it comes into con- 
tact with steam of higher temperature. The 
air and the hot water are drawn off by two 
distinct appliances, the former in the smallest 
possible volume, i.e., with a minimum expendi- 
ture of power. The plant comprises a vertical 
condenser, at the top of a pipe, ro metres 
(33 feet) high, the lower end of which dips 
ina basin, while the general pipe leading the 
exhaust steam gives into the bottom of the con- 
denser. On the contrary, the water-injection 
pipe terminates near the cover ; and the cooling 
water is raised by a pump, not to the condenser, 
but to a tank some distance from it, though not 
too far for the water to accomplish the rest of its 
travel, owing to suction caused by the vacuum. 
The water then descends, meeting the steam, 
being divided into very thin sheets by baffle- 
plates ; and the mixture which it forms with the 
condensed steam flows into the tank above 
which the condenser is placed, owing to the 
difference of level, that corresponds with an 
atmosphere of pressure. To the Weiss con- 
denser is annexed a 


BLASBERG COOLING APPARATUS, 


which consists of a rectangular timber chimney, 
having at the bottom a Horden refrigerator, 
made of superposed slats covered with small 
pieces of basalt. A special pump raises the 
hot water from the condenser, which water is 
distributed over the whole surface of the 
refrigerator, being sub-divided by the pieces of 
stone into small drops, while the air drawn by 
the chimney draught passes across interstices in 
the stone beds. 


BALCKE & CO.'8 CONDENSATION PLANTS 


are always on the counter-current system, 
whether a surface or an injection condenser be 
employed ; and in the latter case, when local 


Page’s Magazine. 


circumstances permit, the condenser is placed 
at a sufficient height above the discharge channel 
to render a hot-water pump unnecessary. 

In the former case the exhaust steam passes 
from the collector to the oil-separator, generally 
cylindrical with vertical axis, containing three 
parallel vertical plates, punched with holes 
alternately at top and bottom so as to form 
baffles ; and the oil collecting at the bottom is 
withdrawn by a special pump. The steam then 
continues to the surface condenser, supplied 
with cooling water by a circulating pump ; and 
the air drawn along with the steam is taken off 
by a dry-air pump through a pipe starting from 
the highest part of the condenser, and provided 
with a small purifier for freeing it from any 
moisture, the bottom of this purifier being put 
in communication with the hot-water pump. 
Allthe pumps are worked off a two-throw crank- 
shaft from a steam engine. This firm claims to 
have invented chimney coolers, the chief advan- 
tages of which are that their efficiency is in- 
dependent of atmospheric movement, and that 
the dew or vapours are given off from them at 
such a height as to constitute no nuisance to 
the neighbourhood. 


GOLD MINING AND GOLD-STEALING IN 
| SIBERIA. 

f HE Russian review Russkoe Bugalstvo for 

September (August 3oth), contains a very 
interesting article by M. Paul Bieletski on the 
methods of gold-mining practised in Siberia. 
M. Bieletski argues that the formalities and red- 
tape which at present make prospecting in 
Siberia almost impossible, should be replaced 
by a simpler system. At present prospectors 
have to undergo such a number of formalities, 
both before prospecting and after discovering 
gold, that only those with capital to risk, and 
those who evade the law, have a chance of 
carrying on the industry at a profit. Before 
setting out at all, the prospector has to obtain a 
stamped certificate giving him authority to 
prospect. This certificate he has to present at 
the local Government office, with his passport 
and a police certificate. If he wishes to do 
this quickly he must appear personally at the 
Mining Department. But this only begins the 
necessary formalities. .When his party is 
formed, he must notify the district police office as 
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to where he proposes to prospect, lodge a further 
copy of his certificate, and give full particulars as 
to names, passports, etc., of every member of his 
party. Before prospecting for gold he must 
mark off the five versts of river, or four square 
versts of land, where he proposes to search. 
But this gives him only a right to search for gold, 
and no right to work it. If he discovers any gold 
whatsoever, he is obliged to stop working, and 
even return the gold to the ground, until he 
gets the necessary authority to work it. This 
requires further reference to the nearest police 
office, sometimes a thousand miles away, and 
long delays, payments, and more detailed 
marking off of claims. This marking off must 
be done by a government official, who having 
travelled a thousand miles, must be lodged at 
the prospector’s expense. Finally, every dwt. 
of gold must be registered in books. It is only 
after providing for all these formalities that the 
actual working of the deposits can be commenced 
But when work is begun it may very well 
happen that the deposits are so poor as not to be 
worth working ; in such a case the prospector 
loses his time and money, and before attempt- 
ing to work another claim he must repeat the 
formalities, perhaps only to meet with another 
disappointment. 

The result of all this red-tape is that a very 
large proportion of Siberian gold is got by 
evasion of the law. The prospectors prefer to 
employ khistchnitki, or uncertificated miners, 
mostly belonging to the criminal class, from 
whom they buy gold at much below its value. The 
certificated miners and prospectors complain 
much of the depredations of these khistchniki, 
but in reality they profit by their labour, as 
it is much cheaper to buy illegally worked 
gold than to work it under the present con- 
ditions. The Government, by means of Cossacks 
and police, carries on a continuous war with 
the uncertificated miners, a conflict sometimes 
attaining the dignity of pitched battles, but 
without result. The khistchniki form the ad- 
vance guard of most regular prospecting parties, 
and owing to the lack of information as to the 
geological conformation of the gold districts, 
they as often as not discover gold-bearing land 
in shorter time than the regular prospectors. 
“ The discovery of gold," says M. Bieletski, “15, 
to a great extent a matter of chance, the ignorant 
workman often being as successful as the skilled 
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geologist.” The prospectors therefore often 
make large fortunes by buying the “ rights” to 
gold-bearing land discovered by vagabonds and 
escaped convicts. In conclusion, M. Bieletski 
argues that all the formalities which must now 
be undergone before actual working should be 
done away with, and that the right of pros- 
pecting should be open to all. 


— M — M MH — 


RUSSIAN SHIPPING AND CANAL PROJECTS. 


THE project for constructing a deep-water 
port at Kertsch has been condemned by 
the Taganrog Committee of Trade and Manu- 
factures, on the ground that, if Kertsch were 
selected as a central port for ocean-going ships, 
there would be a general decline of the Azov 
ports, resulting in serious losses for the rival ports 
of Taganrog, Rostoff, Mariupol, and Berdiansk. 
The Odessa News urges the necessity of 
joining the White, Black, and Baltic Seas by 
means of canals, maintaining that, under no 
circumstances, should the work be allowed to 
pass into the hands of a foreign company. The 
News lauds the project as one * incomparably 
more useful for the Empire and people than 
the new railway across the Asiatic Continent." 
The Odessa News gives particulars of a 
newly-formed Italian company which has 
entered into negotiations with the Russian 
Volunteer Fleet for the opening of regular 
communication by means of large steamers 
between the Black Sea and New York, the 
volunteer steamers to carry on freight and 
passenger traffic between Odessa and Naples, 
and to carry Italian emigrants from Naples to 
the United States. It is proposed at first to 
devote two volunteer steamers of the Petersburg 
and Orel class to this traffic. This project has 
been accepted favourably by the Volunteer 
Fleet, as the administration of the tleet had 
already been considering the advisability of 
extending the area of their operations. 


LINE FROM MOSCOW TO BE RELAID. 

The Russian Minister of Ways of Communi- 
cation has raised the question of increasing the 
speed of the express trains from Moscow to 
Western Europe to a rate of 65 versts an hour. 
The directorate of the Moscow-Brest Railway, 
after considering the question, replied that with 
the present permanent way the present speed 
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of Şo versts an hour cannot even be maintained, 
and that the whole line must be relaid with 
rails of the officially recognised weight of 285 lbs. 
to the foot. This change is to be completed 
within four years, at a cost of 20,000,000 roubles. 
Meantime, the speed of the express trains is to 
be reduced to 44 versts an hour, increasing the 
journey between Moscow and Brest by 14 hours. 


NEW CIRCULAR RAILWAY AT MOSCOW. 


In Moscow the preparatory works for the new 
City Circular Railway, the plan of which was 
approved by the Emperor in March, are 
being pushed forward. The surveys are com- 
pleted, and M. Rashevsky, the engineer in 
charge, proposes to begin construction this year. 
The estimates for the railway amount to 
40,000,000 roubles, and it is expected the new 
line will be opened in 1905. In view of the 
fact that the circular railway will supply only 
the suburbs, while the centre of the city will be 
cut off as before, M. Rashevsky has put forward 
a project for the construction of a municipal 
diametrical line on the model of Buda-Pesth 
city railway. The cost of such a railway in 
Moscow is estimated at 25,000,000 roubles. 
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RUSSIAN RAILWAY PROJECT REVIVED. 


Я ns St. Petersburg Courier announces that 

the old Russian project of building a rail- 
way from Central Asia to Siberiaison the point of 
realisation. A private company of Russian and 
foreign capitalists under the leadership of 
Mr. S. I. Mamontof has been formed with the 
approval of the government. The line will 
start from the town of Turkestan, intersect the 
Siberian Railway near Tomsk, and be extended 
to the north to a point not yet determined. 
The railway is to supply the needs of the rich 
grain-growing districts in the south of Tomsk 
Government, Biisk, Barnaul, Altai, and the 
Semipalatinsk Oblast. Trade between Tomsk 
and Northern Siberia is to be carried on by 
steamers on the Tom and Obi, but in view of 
the defects of the Gulf of Obi it is proposed to 
build a line from Obdorsk, near the mouth of 
the river, to some more favourable port on the 
Arctic Ocean. These constructions will complete 
communication between Central Asia and the 
Arctic Ocean. The estimated cost is 150,000,000 
roubles, or half the first estimated cost of the 
Great Siberian Railway. 


SOME BOOKS OF THE MONTH. 


<А HISTORY OF WIRELESS TELEGRAPHY." 


Including some bare-wire proposals for sub- 


aqueous telegraphs. By J. J. Fahie, 
M.Inst.E.E. William Blackwood and 
Sons. 348 pp. 6s. 


E this interesting work, which now appears 

in its third edition, Mr. J. J. Fahie has 
afforded the electrical student much valuable 
information. The experiments of those in- 
ventors who first conceived and carried into 
practice the idea of space telegraphy are 
described, and the achievements of modern 
inventors carefully detailed. Events move 
rapidly in the electrical world, and thus it was 
found that the first edition of this history, in 
view of recent researches, required to be 
brought more into line with modern develop- 
ments, То Mr. Fahie's work, therefore, was 
added a survey of the advances made in 
“wireless” telegraphy up to the beginning of 
1901, when the second edition appeared. In 
the frontispiece are grouped the portraits of 
those whom the author aptly terms “the Arch- 
builders of Wireless Telegraphy.” 

At the top stands Oersted (Denmark), who first showed 
the connection between electricity and magnetism. Then 
follow in order of time Ampere (France), Faraday 
(England), and Henry (America), who explained and 
extended the principles of the new science of electro- 
magnetism. Then come Clerk-Maxwell (England) and 
Hertz (Germany), who showed the relation between 
electricity and light, the one theoretically, and the other 
by actual demonstration. These are followed by Branly 
(France), Lodge (England), and Righi (Italy), whose dis- 
coveries have таас possible the invention of Marconi. 
The last three are portraits of Preece and Willoughby 
Smith (England), and Marconi (Italy), who divide between 
them the honour of establishing the first practical lines of 
wireless telegraphy—each typical of a different order. 

As has been pointed out in recent articles on 
this subject, there exists much popular mis- 
conception as to who was the “real inventor " 
of “ wireless" telegraphy, and this Mr. Fahie's 
book has done and will do much to remedy. 
Ample recognition is given to the significance and 
importance of the labours of Sir William Preece 
and Mr. Willoughby Smith, and the interesting 
record of their researches forms a fitting 
preface to а description of Signor Marconi's 
world famous experiments. In the appendices 


we have various papers and reports of lectures 
by Sir Oliver Lodge (on the relation between 
electricity and light, before and after Hertz), 
Professor Henry (on high-pressure electricity 
being confined to the surface of conducting 
bodies, and, modern views with respect to the 
nature of electric currents) and Professor 
Edouard Branly (on variations of conductivity 
under electrical influence), with а descrip- 
tion of the remarkable researches of Pro- 
fessor Hughes, F.R.S., in electric waves 
and their application to “ wireless" telegraphy, 
which he conducted during the years 1879-1886. 
These are followed by a reprint of Signor 
Marconi’s patent, with plans, which should 
prove of special interest to readers of the article 
on Signor Marconi's inventions appearing in 
this issue. Various diagrams help to elucidate 
the text, апа an exhaustive index renders the 
volume valuable as a book of reference. The 
work is dedicated to Sir William H. Preece, 
K.C.B., F.R.S., “as a slight token of esteem and 
friendship, and in acknowledgment of many 
kindnesses extending over many years.” 


‘MODERN IRON FOUNDRY PRACTICE "—PART I. 


By George R. Bale, A.M.Inst.C.E. Technical 
Publishing Co., Ltd. 387 pp. 5s. net. 


HIS useful little manual, of which another 
volume will be published, is designed to 

meet the existing need for a comprehensive 
work that will give the student all available 
information concerning the foundry and its 
products. Part I. deals with foundry equip- 
ment, materials used, and processes followed, 
describing the furnace itself, the cupola 
and its charge, cranes, hoists, etc., and the 
various methods of moulding and casting. 
Machine moulding and kindred subjects, 
however, have’ been left to be dealt with 
in the second part, which will also include 
chapters upon physical testing, shrinkage and 
distortion of castings, the various methods of 
cleaning castings, foundry costs, etc. In an 
introduction to the work the author points out 
that the foundry can hardly be said to have kept 
pace with the rapid advances made of late years 
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in most departments of the iron and steel 
industry. But the near future will see the 
culmination of the present growing tendency 
towards specialisation, when every shop and 
every workman will be confined strictly to a 
‘particular class of work, and there will be 
no foundries for general work. “Moulding 
machines will be employed in greater numbers 
and variety, adapted to the work ; the purchase 
of pig-iron by analysis will become universal, 
and foundries will be better equipped with 
suitable appliances for transporting the cupola 
charges and the molten metal, a system of 
narrow-gauge tracks extending throughout the 
entire works,” 

It is suggested that there is much room for 
improvement in regard to the methods of 
casting, and in this connection the author ad- 
vises the use of the camera to record the 
successive stages during the progress of any 
unusually difficult piece of work, so that in the 
event of its having to be repeated at some later 
date, the method previously employed may be 
inspected and followed, or possibly improved 
upon. The various processes and plants are 
efficiently illustrated by over 200 views and 
diagrams, and a methodical index adds to the 
value of the book. 


——— 


"THE AUTOMOBILE: ITS CONSTRUCTION AND 
MANAGEMENT." 


Cassell and Co., Ltd. 


HIS handsome work is taken from the 
French of M. Gérard Lavergne's “ Manuel 
Théoretique et Pratique de l'Automobile," but it 
Is something more than a mere translation, Mr. 
P. N. Hasluck, the editor, in an endeavour to 
give the public a thoroughly up-to-date treatise, 
having re-written the original book throughout 
in a more condensed style, and introduced a 
large amount of entirely new matter, descriptive 
of mechanisms that have made their appearance 
during the last year ог so. In an exceedingly 
interesting and practical manner, Mr. Hasluck 
has thus succeeded in presenting all that is 
known concerning motor vehicles of every kind. 
The book will show the engineer how the 
mechanism with which he is familiar is applied 
in motor construction, how the technical diffi- 
culties arising from this novel application may 
be overcome, and what yet remains to be 
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increased efficiency is to be sought. 
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done in this rapidly-growing industry. After a 
brief historical sketch and detailed consideration 
of the various motive agents, a description is 
given of the methods of determining the 
requisite horse-power and its transmission to 
driving wheels. Axles апа steering gear, 
wheels and tyres, springs, under-frames and 
bodies, brakes and lubrication are dealt with in 
separate sections ; and this analysis having been 
made, the elements are grouped according to 
the chief types of existing cars. Then the 
notable results, officially or otherwise confirmed, 
are recorded, and finally attention is directed to 
the lines on which progress in the direction of 
In this 
connection we learn that in the petrol car 
improvements will be secured by the better 
employment of the carburetted mixture, thus 
eliminating to a large extent the unpleasant 
smell; by the obviation of the necessity for 
using cooling water, and by rendering start- 
ing easier. The efficiency of transmission 
needs to be increased, and should be made 
the subject of comparative experiments. Not 
more than 6 or 7 per cent. of the energy of 
petrol spirit is actually burned to account ; but 
even this rate of efficiency is greater than that 
of the steam car, which is (adopting 1°5 kilo- 
grammes as the consumption per effective 
horse-power-hour) only about 5 рег cent. 
“ Certainly," we read, “cars now regarded as 
the most improved will, in the course of twenty 
years, be looked upon as being barbarous.” In 
conclusion we read :— 

What remains to be accomplished in the construction 
of automobile should not prevent a recognition of the 
importance of what already has been done in the short 
period ot time since the renaissance of motorism. The 
automobile is a practical road vehicle, whose compulsory 
stoppages on the road tend to become exceptions due to 
disorder in the ignition system, a hitch in the working of 
the pump, punctured tyre, etc., all these being so many 
cases of stoppage which can easily and even rapidly be 
set right. The mistrust of the public, caused by the 
imprudence of some individuals, soon must be dispelled, 
and then automobilism will be safe and economic and 
enter completely into the customs of the day. 

The book should prove of exceptional value 
and absorbing interest to all who own auto- 
mobiles or who are engaged in the motor 
industry. The many examples of motors and 
their component parts are efficiently illustrated 
by 506 line engravings, and the printing and 
general get-up leave little to be desired. 
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These catalogues may bs had free of charge on application to the firms issuing them. Please mention 

PAGE'S MAGAZINE when you write. Manufacturers of Engineering and Electrical Specialities, etc., ete., 

are Invited to forward for review in this column eopies of their eatalogues, price lists, and circulars, 
аз soon as issued. 


The Richards London Machine Tool Company, 
Laurence Pountney Hill, London, and Paris.—Section 
А, 1902. A booklet of 56 pages and cover with an 
illustrated index and price list of their general cata- 
logue of machine tools. The first portion treats 
exclusively of the new тоот Patent Open-side Planing 
Machines, which they claim to be the most noteworthy 
development in modern machine tools. The machines 
are made to plane from 28 in. to 3c ft. long, and from 
12 in. to 48 in. wide, and by the use of the “ extension 
arms” to 60 in. wide. Some eight or ten drawings 
illustrating practical examples of the application of the 
machine are specially interesting, and we must express 
our appreciation of the excellent half-tone blocks with 
which the catalogue is profusely illustrated. At the 
end of the book is given a list of telegraphic words, 
which will be useful to foreign buyers. 


The British Thomson-Houston Company, Ltd., Rugby.— 
Pamphlets Nos. 130, 131, 132. The first deals with 
their Type CE Continuous Current Stationary Motors, 
which are built for slow speeds, in sizes ranging from 
2 to 15 h.p., and for moderate speeds in sizes from 3 to 
20h.p. The motor is symmetrical in form, and may be 
quickly arranged to run in an upright, inverted, or semi- 
inverted position. 
floor, ceiling, or wall. Pamphlet 131 deals with the 
Reavell Patented Duplex Type of Motor-driven Air 
Compressors, which are fitted with relief valve, drain- 
cock, and outlet connection screwed rin. gas. The 
motor runs at about r,200 revolutions per minute, and 
drives a compressor at about 400 revolutions per 
minute, through gear wheels. The machine is designed 
for delivery pressures up to 30 lbs. per square inch, and 
only occupies a space of about 3oin. by 3oin. by 
16in. Pamphlet 132 describes the GE 58 Traction 
Motor. This motor is so designed and constructed as 
to be suitable for both narrow and standard gauges, 
with a minimum width of 3 ft. 3#in., and is intended, 
for comparatively heavy service. Accompanying the 
pamphlets is a leaflet, with prices of their Direct 
Current Type CE Shunt Wound Motors. 


It may therefore be installed on the 


Standard Engineering Company, of Leicester and Ket- 


tering.—An illustrated pamphlet of eight pages, de- 
scribing their blowing and exhausting fans, including 
drawings and a table showing the various dimensions 
in inches. Their principal specialities appear to be 
right-hand and left-hand blowing and exhausting fans, 
both bottom, horizontal, and up discharges. The table 
above mentioned, though the figures are only approxi- 
mate, is a very useful adjunct. 


The Combination Metallic Packing Company, Ltd., of 


Gateshead-on-T'yne.—A well-designed catalogue of 
twelve pages and cover, printed in four colours, deal- 
ing with the principal speciality of this firm—viz., 
metallic packings. We are told that the packing is 
designed to suit either horizontal or vertical engines, is 
suitable for all speeds, self-adjusting asto wear, and, 
“once fitted, is no trouble to those in charge of the 
engine." A list of well-known names in the engineer- 
ing world is given as an indication of the popularity of 
these packings, and, we understand, 80,000 sets, or an 
aggregate of 3,000,000 h.p., have already been fitted. 
The sectional drawings showing the different modes of 
application are exceptionally interesting. 


Toope’s Asbestos Covering Company, Ltd., Stepney Square, 


London, E.—A catalogue and price list, of twenty-four 
pages and cover, dealing with the '* Toope Patent Pure 
Asbestos,” the “ Toope Patent Hair-felt Coverings,” 
their "Asbestos Infusorial Silicate Plastic Composi- 
tion," and a silicate papier-maché non-conducting 
composition, for covering or coating steam boilers 
steam pipes, hot-air or blast pipes, cylinders, super- 
heaters, and vacuum pans ; also for protecting water- 
pipes, tanks, etc., from frost. For the asbestos many 
advantages are claimed, the principal of which is that 
it acts as a perfect non-conducting medium between 
the steam pipes and the atmosphere, and prevents the 
radiation of heat and condensation of steam in its 
transit from boiler to cylinder. Another interesting 
speciality is their non-conducting removable coverings, 


488 


which are made in sections, 3 ft. long, to fit on pipes 
апу diameter, from 4 in. to 2 ft., and from { in. to б in. 
in thickness. 


The Hughes-Johnson Stamping, Ltd., Langley, Birming- 
ham.—This is a neat little booklet, entitled “ Drop- 
forgings,” describing and illustrating their various 
specialities in steel manufactures, viz., weldless eye- 
bolts of many designs, bow nuts, weldless wrought 
steel swivels, machine spanners, lathe carriers, shaft 
collars, lathe chuck jaws, level and handle ends, hooks of 
various kinds, and a varicty of automobile forgings. 
Particular attention is called to their roller boiler tube 
expander, which, it is claimed, can be used where it 
would be difficult or impossible to use the ordinary 
tool ; and an additional advantage is that one of the tube 
expanders can be adapted to tubes of several sizes. 


The Library Supply Company, 181, Queen Victoria 
Street, E.C.—We have been favoured with some 
advance sheets of a new catalogue which this firm will 
shortly issue, and if the collection before us may be 
taken as a fair criterion, the completed catalogue will 
rellect much credit on its designers. The principal 
speciality of this firm is the manufacture and 
supply of up-to-date office furniture, special attention 
being given to the fitting and furnishing of town halls 
and public buildings, libraries, museums, technical 
schools, insurance offices, banks and business oltices 
generally. Another speciality worthy of notice is the 
card-system, and a particularly interesting illustration 
shows a double-desk cabinet for cost records. This, 
in addition to 24 ordinary drawers, has 104 slide trays, 
and affords capacity for 190,000 cards. The card- 
system is very highly spoken of as a simple labour- 
saving device, and applied to the indexing of corre- 
spondence, drawings, special tools, etc., is proving itself 
an indispensable adjunct to the office equipment of the 
engineer. i 


Andrew Handyside and Co, Ltd. Britannia Iron- 
works, Derby.— Catalogue C.—This is an illustrated 
book of designs for fountains and vases cast in iron 
and bronze, and costing from £1 to £1,200. 'The 
Britannia Ironworks, Derby, is, wc are told, опе of the 


oldest foundriesfor this purpose in England. The cover 


design is one of exceptional merit. A striking com- 
bination of light and shade is heightened by the novel 
colour scheme. The artist shows a model fountain, 
the amber waters of which are sharply outlined against 
a background of black and olive green, introducing a 
terrace and parterres. The trees beyond are silhouetted 
in black, and the artist has cleverly rendered 
the sparkle of the water from the fountain. White is 
employed only for the words * Fountains and 
Vases—Handyside," which are thus made to stand 
out incisively without detracting from the design. 
There are also some particularly fine inset plates, drawn 
to scale, illustrating to great advantage some of their 
magnificent ornamental cast iron and bronze work in 
fountain vases, and the drawings both of these and 
fountain-head and basin designs, as well as the 
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ornamental garden vases, of which there are some thirty 
examples, are particularly interesting. Altogether a 
very useful catalogue, and one from which much useful 
information as to the cost and mode of fixing fountains 
can be obtained. . 


Babcock and Wilcox, Limited.—A second edition of 


their interesting work on “ Patent Water-Tube Marine 
Boilers ” has just come to hand. The subject matter 
embraces articles such as The Water-Tube Boiler : 
Its Status ; Requirements of the Marine Water-Tube 
Boiler ; Description of the Babcock and Wilcox Boiler; 
Comparison with Shell Boilers; Re-boilering U.S. 
Monitors; Notes on Corrosion: Causes and Preventative 
Measures ; Points of Interest in connection with Vessels 
fitted with Babcock and Wilcox boilers, etc., and includes 
a large quantity of most valuable data obtained from 
trials of Babcock and Wilcox boilers on shore and at sea. 
The record of Babcock and Wilcox boilers in American 
war vessels during the late war with Spain appears to 
be of exceptional merit, and forms a striking com- 
mentary on the statement so frequently made in the 
Press that water-tube boilers are unreliable and exceed- 
ingly costly in repair. А perusal of the article on 
corrosion and the accompanying tables should be 
helpful to every sea-going engineer. The subject is 
very clearly treated, and a description given of an 
apparatus supplied to all ships in which Babcock and 
Wilcox boilers are installed for determining chemically 
the amount of chlorine, if any, in boiler water. The 
book is profusely illustrated, and many of the plates 
are of a high order. It is well printed on art paper, 
and is bound in green cloth. The pages have ample 
margins and are clearly arranged, and the volume, 
apart from its technical value, is a valuable addition to 
the library. 


Howard Bros, Liverpool.—An illustrated catalogue and 


price list of twenty pages and cover, describing in 
“pithy” style the use of the “Dey” Time Register, 
which we understand has lately been considerably 
improved by various additions and alterations. This 
Time Register is made in different sizes for accommo- 
dating fifty to two hundred employees. It prints the 
exact minute in a very convenient form on a paper 
sheet inside the machine, which cannot be tampered 
with. Each record is separate and complete in itself, 
and no matter in what order the employees come in or 
go out, their numbers are bound to appear in consecu- 
tive order on the time slip, with all the registrations for 
day or week (as the case may be) printed in bold type, 
giving the exact hour and minute at which they 
register, in one line opposite cach man’s number. A 
concise time sheet is thus furnished, showing acomplete 
record at a glance. Several highly comimendatory 
letters from customers of many years’ standing are re- 
produced, That the machine is very simply constructed 
is demonstrated by a half-tone illustration of its interior. 
It is consequently blessed with almost complete 
immunity from the vexatious and oftentimes costly 
irregularities to which complex mechanism, in all forms, 
is so liable. | 
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MILLING MACHINES. 


JOSEPH HORNER. 
Treats of Vertical Spindle Milling Machines. 


iih Arlicle.* 


the vertical АЛГ 
machine possesses 
are so obvious in 
certain classes of 
work, that there is 
practically no choice 
between these and 
the horizontal. Face 
mills are used much 
better and more frequently on these than on 
the horizontal types, in which edge mills 
predominate, and although, when the face 
of the work is vertical, there is the advantage 
that the cuttings fall away readily, which 
they cannot do from a horizontal face, this 
advantage is but slight compared with the 
other benefits which follow from the horizontal 
position of the work. Of course, the chips can 
be brushed off frequently, and a hand brush is 
generally kept for the purpose. Sometimes 
also a suction pipe is arranged over the table, 
with an exhaust fan connected to draw away 
the cuttings, though this plan is not very 
common as yet. 

The chief advantages of having the face of 
the work horizontal are that it is well under 
observation, that it is the best position when FIG. I. 
heavy masses have to be handled, and that 


* The previous articles dealt with the various classes of Lincoln {уре machines (July) ; the general design of the 
pillar and knee types (August) ; the universal indexing and dividing heads, tailstocks, and other fittings (September) ; 
and boxes of gears for ‘producing positive feeds—also circular milling and vertical spindles (October). The series 
is illustrated throughout. 
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settings can as a rule be effected better when in 
that position. In many cases, especially in pro- 
file work, there is practically no choice. A 
vertical spindle machine is essential when 
circular milling has to be done on large pieces ; 
and though there are a few horizontal spindle 
machines designed for circular work, these are 
for special purposes, as pullevs, gear whecls, etc. 
А vertical spindle is practically necessary in the 
case of all facing done on large pieces which 
must be fastened down on a table, either 
because they are of too large bulk to be put on 
an angle plate, or because of the absence of 
means of fastening edgewise on the table. 
Another special value of the vertical spindle is, 
that faces and edges саа be operated on witliout 
re-setting the work ; face mills on the first, and 
edge mills on the second. We therefore find 
that large vertical machines are more frequently 
used than large horizontals, except the rotary 
planers, which are a class by themselves. But 
taking the Lincoln millers, and the pillar and 
knee machines, we have very few examples of 
these which can compare with the heaviest 
vertical spindle machines in size. 


THE GENERAL TYPE. 


Probably the largest number of heavy and 
medium vertical millers made are built on what 
we may term the drilling machine, or slotting 
machine model. A broad base, an upright of 
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box section and an overhanging head cast in one 
piece, carry the milling spindle and driving 
gears on the head, and the upright receives the 
sliding knee with compound tables for traversing 
or rotating the work under the cutter. This 
type occurs in many variations, and isa popular 
and useful machine. It follows that of the 
slotting machine in another particular. ln very 
heavy tools the knee model is abandoned, and 
the main frame is extended in front from the 
upright, to form a bed resting solidly on the 
ground, and carrying the compound slides. The 
advantage of this design is that larger pieces of 
work will clear the upright, and that a larger 


FIG, 9. 
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TWO AND FIVE-EIGHTH-INCH SPINDLE 


MILLING MACHINE. 


BY A. HERBERT, LTD., COVENTRY. 
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traverse in the direction of the upright is 
obtainable. 

Illustrative of the conservatism of practice 
observable in many of the vertical machines 
of the slotting or drilling type, is the 
retention of geared drives. In some the 
resemblance is exact, the stepped belt cones 
—back-geared—driving a pair of bevel wheels, 
one of which is keyed on to the cutter spindle. 
Modern ideas are not favourable to the retention 
of the geared drive, a simple high-speed belt 
drive on to the spindle being preferred, and 
fitted now by many manufacturers. 

In the vertical machine the weakest points 
have been the knee, the upper portion of the 
framing, and the spindle fittings. The knee, 
therefore, is abandoned in many machines, not 
only of large size, but in those of moderate 
dimensions, and the base rests on the founda- 
tion. The upper portion of the framing is made 
of very massive proportions by firms who 
understand the necessity of avoiding all possible 
clatter and vibration. 
diameter, and of a good quality of steel, and 
provision 


The spindle is of large 


is made for supporting the arbor 
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below the cutter—the same provision which 
exists in the horizontal spindle machines. The 
‘best machines of to-day, therefore, bear little 
resemblance to those of a few years since. 


THE SPINDLE HEAD AND SLIDE. 


It is necessary to make the spindle head of a 
milling machine movable in order to afford 
support close to the cutter at all heights of its 
range. This, it may be observed, is a device 
which is adopted in many modern drilling 
machines, and one which is absent from many 
of the older types, thus causing unsteadiness 
when drilling down deeply. 

In the vertical machines, the slides which 
carry the spindle and milling cutter are counter- 
balanced, and provision is made for vertical 
adjustment to suit varying heights of work, either 
by hand or power, much in the same fashion as 
drilling heads are operated. If adjusted by 
hand, a hand wheel at the side of the machine 
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FIG. IO. FIVE-INCH SPINDLE MILLING AND PROFILING MACHINE. BY KENDALL AND GENT, 
MANCHESTER. 
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within easy reach of the attendant actuates spur 
gears above, by which the vertical feed screw is 
turned. If by power, the feed is through worm 
gear, operated by a belt pulley. In some of the 
. lightest machines a treadle is used to pull the 
head down. This is of especial value in die 
sinking, as well as in other departments of work. 


COUNTERBALANCING. 
The weight of the spindle head is difterently 
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balanced in various machines. Insomea weight 
is carried overhead, sustained by cords that pass 
over small guide pulleys, carried at the top of 
pillars. In a few, a horizontal lever has a weight 
at its extremity. In a neater pattern, a weight 
concealed within the framing is suspended by a 
cord or cords, or in some cases by chains 
passing from the head over guide pulleys. The 
lightest spindles are counterbalanced by a 
coiled spring above. 


FIG. 4. 
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GARVIN MACHINE COMPANY. 


BY THE 


VERTICAL MILLING MACHINE. 


FIG, 11. 
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FIG. 13. 
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THREE AND A HAL¥-INCH SPINDLE VERTICAL MILLING MACHINE. 
BY JAMES ARCHDALE AND CO. BIRMINGHAM. 
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TRANSITIONAL OR COMBINED FORMS. 


Reference was made in our last article to 
the combination of vertical and horizontal 
spindles, of which an illustration was given. 
So much is done in this way, that we may 
consider these machines as affording transitional 
links between the two great types. 


CONTINENTAL MILLING HEADS. 


The milling machines by the firm of Pretot, 
of Paris, have the spindle bearing pivotted near 
the cutter end, A (fig. 1), and moved about a 
quadrant-shaped head at the other, B, in which 
it can be clamped at any angle, from horizontal 
to vertical. In the small machines, the spindle 
bearing is adjusted by hand, as in fig. I. In the 
larger sizes, а hand wheel actuating mitre 


FIG. 
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wheels turns a screw in a nut, which is con- 
nected to the bearing through the quadrant 
slot. The screw is pivotted to give freedom of 
movement at varying angles. The driving and 
guide pulleys are carried in a cast frame of 
U-shape, which is attached to the upper end of 
the bearing. The small spur gears seen within 
the belt pulley are used in conjunction with 
two others, hidden by the pulley, to give a slow 
geared drive—back gears in fact—and used in 
cases where a more powerful cut is required 
than the belt drive alone can stand up to. 

А curious Continental design by Vautier and 
Co. contains provision for vertical and hori- 
zontal milling by two separate spindles (fig. 2), 
the vertical one having to be swivelled to one 
side to permit of the horizontal one being used. 
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The vertical head, A, therefore swivels on the 
top of the pillar, B, to any horizontal angle, 
and this is taken advantage of to perform 
angular milling without swivelling the table as 
in the common design. То use the horizontal 
spindle, when the vertical head is swivelled 
around go degs., an overhanging centre, C, 
carried in the head comes into place to support 
the cutter arbor, as indicated in dotted outline. 
There is no back gear, but the spindles are belt 
driven only, the vertical one with a belt coming 
from the cone pulley over guide pulleys, the 
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In a head by Sculfort and Fockedey the two 
spindles are arranged as in fig. 4. The driving 
of the horizontal spindle is done from the 
stepped pulleys, either directly or through back 
gears. That of the vertical one is derived from 
the horizontal, without back gear. It is effected 
by the long sliding pinion, A, which, to obtain 
this result, is pushed by the knob, B, into 
engagement with the wheel, C, on the cones. 
It is in constant engagement with a pinion 
enclosed in the hood, D, which encloses a 
horizontal shaft, and so drives the vertical one 


FIG. 6. 


horizontal one from the cone pulley through 
one pair of equal spur gears. 

A French device is illustrated in fig. 3, by 
Bariquand and Marre, in which the machine is 
shown arranged for vertical milling. The 
vertical spindle is driven from the horizontal 
one, through spur and bevel gears. When the 
horizontal is in use the head is turned round 
180 degs. on the vertical face, A, so bringing 
the overhanging centre, B, into position in line 
with the horizontal spindle. The head can be 
also set to any vertical angle on the face, A, of 
the upright. 


through equal bevels. The bracket, E, which 
carries the vertical spindle and gears, pivots on 
the face of the top casting, and can be set to 
any vertical angle. 

The diagrams (figs. 5 and 6) illustrate an Italian 
head by Edmondo Dubosc, of Turin. This also 
swivels on a vertical face, A, on the column. 
Here also two spindles are used, the vertical 
one being thrown round go deg. when the 
horizontal is in service. The driving of the 
horizontal spindle is through a spur wheel, B, 
from the back gear wheel next the large step 
of the cone. The swivelling head carries a 
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socket to receive a steady bar, C 
(fig. 6), and centre to support the 
overhanging end of the arbor for 
horizontal milling. 


THE REINECKER MACHINE. 

A vertical machine (fig. 7), by J. E. 
Reinecker, represented in England 
by Pfeil and Co., has a swivel head 
with a large and substantial circular 
base attached to a face on the main 
frame. The single spindle is driven 
through stepped cones and bevel 
gearing, and is back-geared, driving 
through bevels, the gear arrange- 
ments being identical in any position 
of the spindle from vertical to 
horizontal. 


THE VAN NORMAN MACHINE. 


The Waltham Watch Tool Com- 
pany make a very unique machine 
with a head that swivels from ver- 
tical to horizontal. The head fits on 
one side of the main frame, and the 


latter has a movement of g in. in а 

and out over the top of the column, — 

the movement being operated by a ds 4 
t 


hand wheel. The overhead arm, АЫ, 


compound tables, and knee are 
similar to those in other machines. 
But the machine is rope driven, the 
rope being made of woven strands 
of raw hide lacings. The rope starts 
from a groove on the main pulley, 
which is at the rear of the machine 
on the main driving shaft, and  belted 
from the countershaft. It passes from the 
pulley over a series of idler pulleys which 
change its direction of motion to the cutter 
spindle. Tightening pulleys are fitted near the 
bottom, being mounted on a movable block 
which slides on two upright rods, and is 
adjusted with a ratchet lever, and pawl-locking 
device. Although rope driven, this is not a 
very light machine, for it weighs about a ton. 
The spindle is back-geared. "The table is 36 in. 
long, and has an automatic feed of 22 in., and 
the knee has a vertical range of 18 in. 

The foregoing designs, of which there are 
various modifications, have not become popular 
in England. Apart from exceptionally good 
design and workmanship, the combination form 


FIG. 7. 
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VERTICAL MILLING MACHINE, WITH SWIVEL HEAD, 
BY J. Е. REINECKER, CHEMNITZ-GABLENZ, 


is not considered favourable to stability and 
accuracy. There is no question of the handi- 
ness of the arrangement, especially in the 
smaller shops. But apart from these, and other 
exceptional cases where angular and vertical 
and horizontal milling are combined in the 
same pieces, it is better to have horizontal and 
vertical machines distinct. 

We wiil now resume our account of strictly 
vertical machines, and give a selection of illus- 
trations of this type. 


THE BECKER-BRAINARD MACHINES. 


These machines, for which Messrs. Selig, 
Sonnenthal and Со. are the English agents, are 
of an excellent design, and have been the model 
upon which others have been largely built. 
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FIG. 8. VERTICAL MILLING MACHINE. BY THE BROWN AND 


SHARPE MANUFACTURING COMPANY, 


They are all belt driven, and all have knees 
adjustable on their columns. The main frame 
is stiffly built, and is a single casting arching 
cver to the spindle bearings. 

In the nine or ten sizes in which they are 
built, the spindles range from 1 in. to 4] in. in 
diameter, the weights of the machines ranging 
from r1j cwts. to over 3 tons. A feature by 
which they are all characterised is the fitting of 
an auxiliary support to the upper end of the 
spindle, which is mounted on the head of the 
main frame casting, and adjustable thereon. 
It takes the pull of the belt immediately under 
the belt pulley, and so relieves the spindle there 
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of the belt strain and friction, 
and preserves its alignment. 
As it becomes worn it can be 
readjusted by slackening the 
bolts, and moving it forward 
with a set screw. 

The smallest sizes of these 
machines are run at high 
speeds, and the vertical move- 
ment of the spindle is con- 
trolled by a foot lever. The 
head, being counterbalanced, 
returns automatically when the 
pressure of the foot is removed. 
Both hands are thus left free 
to manipulate the table slides. 
A stop gauge, with micrometer 
readings, regulates the depth 
of cut. In the larger sizes of 
machines the foot lever is 
abandoned, and, in the largest 
of all, a hand wheel, with worm 
gears, is provided, and the 
tables, operated by hand in the 
smaller sizes, have their move- 
ments made self-acting, includ- 
ing that of the circular table. 
The spindle ends are threaded 
to receive large face mills. A 
feature in these machines is 
the gripping jaws, which work 
in combination with the tee 
slots of the table in place of a 
vice, with the advantage that 
any width up to the limits 
of the table can be gripped, 
whereas with a vice the length 
of work held is limited by 
the capacity of the vice opening. 


THE BROWN AND SHARPE MACHINE. 


Figure 8 illustrates the latest vertical spindle 
machine by the Brown and Sharpe Manufactur- 
ing Company. A circular table, though not 
shown in the illustration, can be fitted when 
required. The machine is belt driven, and is 
not back-geared. Тһе spindle has twelve 
changes of speed, utilising two speeds at the 
counter. They range from 85 to r,260 revolu- 
tions per minute. The lower end is bored to a 
No. 10 B. and S. taper. The arbors are held by 
a bolt that passes through the spindle. The 
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head has a vertical movement of 4 in. by hand 
wheel, provided with means for either rapid or 
fine adjustment. A micrometer stop controls 
the depth of cut. The table feeds are automatic 
in each direction, with automatic release, and 
they can also be reversed by a lever in front of 
the machine. There are twelve changes of feed, 
with index, ranging from ‘005 in. to ‘125 in. per 
revolution of the spindle. 


THE HERBERT MACHINE. 


The latest vertical machine, by Alfred Herbert, 
Ltd., of Coventry, is shown in fig. 9. It is belt 
driven, with cut back gears, which, like the rest 
of the wheels, are enclosed. Several sizes of 
this type are made, the one illustrated having a 
2i-in. spindle. The knee moves 
on long sliding faces, and the 
weight of the overhanging por- 
tion is carried on a stout vertical 
adjusting screw. A point to 
observe is that all the operating 
hand wheels and handles are 
brought to the front of the 
machine, from which the atten- 
dant need not move away. 

The spindle slide is counter- 
balanced. Itisraised and lowered 
by the hand wheel in front, which 
actuates a worm and wheel, and 
a rack and pinion. A micrometer 
adjustment is fitted by means of a 
graduated dial behind the wheel. 
The vertical movement of the 
head is regulated for any number 
of pieces by an adjustable dead 
stop seen in front. Just above it 
is a handle by which the slide is 
locked to the face of the frame 
during cutting. The distance from 
the spindle centre to the column 
is 16 inches. 

The spindle bearing is of hard 
phosphor bronze, adjustable to 
take up wear. The nose of the 
spindle is threaded to receive 
large cutters. It is bored with a 
No. 10. B. and S. taper hole, and 
is provided with a positive clutch 
drive for ordinary arbors. The 
arbors are attached with a draw 
bolt passing through the spirdle. 


FIG. 12. 
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A good point is that the belt pulley runs on a 
sleeve instead of directly on the spindle, so 
that the latter is relieved from the pull of the 
belt. The spindle has twelve changes of speed, 
including that provided by the back gear and 
а two-speed counter, varying from 13'5 to 333 
per minute. The vertical movement of the 
spindle is 74 in., that of the table r2 in., and 
the maximum distance from the surface of the 
table to the spindle is 19 in. The compound 
table slides have a longitudinal feed of 36 in., 
and one in the transverse direction of 12 іп., 
automatic in either direction with stops. A 
circular table is fitted, detachable, with auto- 
matic feeds in each direction, and it is indexed 
around the edge. The maximum distance 


VERTICAL MILLING 
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from the top of the circular table to the spindle 
nose is 14in. The adjustments are all properly 
indexed. 

The spindle feeds are through the small four- 
stepped cones, driving gears in a box at the base 
of the upright. Sixteen changes are thus pro- 
vided, varying from °334 in. up to 855 in. per 
minute. An oil pump, tank, and fittings are 
provided for the cutters, and the circular table 
has an oil channel around its edge. 


THE KENDALL AND GENT MACHINE. 


A very tine specimen of a vertical milling and 
profiling machine, by Kendall and Gent, of Man- 
chester, is shown in fig. Іо. It is the largest 
but one of a series of five manufactured by this 
firm, in which the spindles range from 2 in. to 
6 in. in diameter. It has a 5-іп. spindle, and 
weighs 13 tons. 

In these machines the upright and long base 
are cast in one. Тһе upright carries three 
brackets. One is bolted fast at the head to 
receive the spindle and back gears ; another, a 
sliding bracket, supports the lower end of the 
spindle from minimum to maximum heights— 
in this case ranging from то in. to 2 ft. 6 in. ; 
and the third is a hinged bracket, which steadies 
the lower end of the arbor when using face 
mills, and carries the profiling roller. The base 
receives the compound tables, and а circular 
table; with automatic feeds, and reversing 
motions to each. 

The machine, though of such large dimensions, 
is belt-driven, with the result that no bevel 
wheels are employed. Only the back gear spur 
wheels are retained, being necessary for heavy 
cutting, and these are not on the driving cones, 
but in direct connection with the main spindle, 
in accordance with what is now considered the 
best practice. "There is no good reason why 
this should not be so. These features are also 
embodied in many of the later drilling machines, 
and ordinary lathes have always had their back 
gears next the cone pulleys ; indeed, there is no 
reason why other machines should have the 
gears separated widely from the cones with no 
apparent advantage. 

The movable bracket which steadies the 
lower end of the spindle is raised and lowered 
by the hand wheel seen in front of it, actuating 
two screws, driven by two pairs of angle wheels. 
The nuts of the screws are carried on the fixed 
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bracket above. The lower bracket or steady is 
hinged, so that it can be turned aside when face 
cutters are being used. It also contains pro- 
vision for vertical adjustment. 

The table gears, which are all protected, 
contain provision for the movement of the 
slides by hand, and automatically ; the double- 
ended levers seen in front of the hand wheels 
locking or loosening them. Graduated rules 
and pointers are fitted to these, and also to the 
vertical slide on the upright. The circular 
table is divided round and fitted with a pointer. 
It has an oil tray around it, and a mandrel is 
fitted in the centre. 

The speeds are obtained from the four- 
stepped cones at the rear, below, doubled by 
the back gears When the back gears are 
thrown out, high speed cutting for finishing 
cuts and work on brass and gun-metal can be 
done. The feeds are derived from а four- 
stepped pulley carried on brackets on the 
upright, driving to a similar pulley set in a 
reverse position below. А worm at the end of 
the lower shaft actuates a worm wheel through 
which motion is communicated to the spur gears 
which actuate the slides. Ап index plate is 
attached to the machine, giving the rates of 
feed on the various steps. А centrifugal pump, 
scen at the base of the machine to the right, 
supplies lubricant to the cutters. 


THE GARVIN MACHINE. 


A belt-driven Garvin machine, for which 
Messrs. Burton, Griffiths апа Co. are agents, is 
illustrated in fig. 11. Some of the best points 
of this machine are not in evidence in the 
photo. They are the following : The feed of 
the table is by a screw rack cut on the under- 
side of thetable. The worm by which it 1s driven 
runs in oil, is of bronze, and is divided to take up 
slackness. The feed gears гип in oil, and are 
well protected. The circular table, which is 
fed by hand, has its worm and wheel encased. 
Тһе worm can be thrown out of engagement 
in order to bring the table round to any point 
at once. The table can also be locked in any 
position. Its edge is graduated into degrees. 
The table elevating screw has a ball thrust, and 
the screw does not pass through the floor. In 
other respects the machine possesses features 
common to high-class tools of this kind—such as 
a stiff knee of boxed section, a large hand wheel, 
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automatic feeds, and trips to the table slides, 
the arbor secured, and removed by a screw, 
and micrometric adjustments to the slides. 
There are sixteen changes of speed by cone, back 
gear, and counter, and twelve changes of feed. 


THE SCULFORT AND FOCKEDEY MACHINE. 


In a heavy vertical machine by the French 
firm of Sculfort and Fockedey, of Maubeuge, a 
rather novel method of guidance and stiffening 
of the spindle is adopted. The sliding head only 
embraces the lower portion of the spindle, the 
upper part sliding in a fixed capped boss at the 
top of the machine. The spindle is stiffened 
by two circular guide bars, one on each side, 
fixed in the movable head below, and in a 
cross head above the top of the machine. 
The weight is counterbalanced. The idea 
apparently is simplicity in fitting, though at the 
same time a splendid stiffening effect is 
imparted to the sliding head with the cutter, 
enabling it to withstand very heavy duty 
without tremor. 


THE RICHARDS MACHINE. 


A stiff vertical spindle machine (fig. 12) is 
made by the Richards Machine Tool Company; 
it is link-belt driven, and generally embodies 
the details of the horizontal machine, as 
described in the first article of this series. 
Its attachments include a horizontal spindle and 
rack-cutting device. The arm and spindle have 
a vertical feed of 16 in. on the column of the 
machine, with automatic stops. The arm is 
moved from the end of the machine by the crank 
handle, with readings of 4j;';sin. For rapid 
adjustments, the hand wheel at the side of the 
arm is employed. There is a wide range of 
feeds from 4,35, іп. to l in. per revolution of 
the spindle,and these can be changed or reversed 
by the small crank at the front of the frame, 
while the machine is running. The spindle has 
sixteen speeds, including those obtained by 
back gear. 

THE ARCHDALE MACHINE. 
Fig. 13 shows a fine machine by James 
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Archdale and Co., of Birmingham. It weighs 6} 
tons, and admits 2 ft. 4} іп. in height above the 
circular table, which measures 2 ft. біп. across. 
The rectangular table is 4ft. 3in. long by 
2 ft. 2in. wide. The spindle is 3} in. diameter. 
It is fitted with a profiling attachment, and can 
also be used for boring and drilling. | 

The spindle is carried in a slide, which is 
provided with hand wheel, and with self-acting 
variable feed motion for boring, and the weight 
is counterbalanced by chains and a weight 
inside the hollow column. The variable down 
feed is through stepped cones, actuating a worm 
and wheel, thence to spur wheels above. The 
main drive is through stepped cones and bevel 
wheels to the spindle. The self-acting feeds to 
the tables, longitudinal, transverse, and circular, 
are variable through stepped cones belted from 
the driving spindle. The circular table is 
detachable. Troughs receive the waste lubri- 
cant, which is sent back to the cutter by a 
centrifugal pump fixed at the side of the column. 
Thelower end of the cutter arbor is supported 
by a bracket which slides on the face of the 
column to suit the varying height of the spindle. 
The latter runs in hard gun-metal bearings, 
adjustable for wear, and end thrust is taken on 
an adjustable steel tail pin. 


PROFILINQ. 


Profiling is a special department of the work 
of the vertical milling machine, and one of its 
most valuable applications. In this branch any 
number of similar pieces of irregular forms can 
be produced from a pattern or former. The 
cutter is controlled by the former through the 
medium of a hardened steel pin, or roller, which 
is kept in contact with its edge, and coerces the 
movement of the cutter in a precisely similar 
manner. It is the same principle as that which 
is familiar in the Blanchard or copying lathe, for 
turning elliptical or other forms, but applied in 
a different manner. Some of the machines here 
illustrated are suitable for profiling, but this 
subject must be dealt with in another article, 
with illustrations of more highly specialised tools. 
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THE GERMANIA 
SHIPBUILDING YARD, 
KIEL. 


BY 


JOHN LEYLAND. 


In this article Mr. Leyland sketches the rise and progress of the Germania Yard, shows its intimate association 
with German naval expansion, and describes some recent achievements. 


Yard at Kiel, which has 
been lately taken over by 
the great firm of Krupp, 
and is being largely de- 
veloped by them, merits 
attention in this country, 


because of its rapid growth and the 
fact that it is bound up іп its origin 
and purpose with the expansion of the 


German navy. The astonishing progress made 
by the Kaiser’s fleet is undoubtedly one of the 
greatest factors in the politics of Europe, and 
within a measureable period the great force 
which is being created will play a large part 
in the affairs of the world. Those whose 
memories do not go back very far remember the 
time when the only navy outside our own that 


was worth serious consideration was that of 
France. The Germans knew nothing about sea- 
power. They were still engrossed in the build- 
ing up of the State that had been created in 
1871, were breaking down the barriers of Par- 
ticularism, and were welding the empire more 
surely together. They were confronted with 
social difficuities, were enmeshed in the 
Kulturkampf, and were vexed with agrarian 
problems. The aspirations of the Great Elector 
and some of his successors towards naval 
expansion had been forgotten, and there existed 
in the inner mind of Germany a certain distaste 
for external enterprise. Bismarck had no 
sympathy with a colonial policy, but the world 
was wider than his horizon, and when at length 
Germany was aroused to the fact that the 
Fatherland could not live alone, the fairest parts 
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GENERAL VIEW OF THE YARD. 


of the world for colonial enterprise were already 
in other hands, and German subjects were 
emigrating, to be absorbed in other nationalities. 
The Reichstag had constantlv refused to vote 
money for naval purposes ; but there were far- 
seeing Germans, and not any seeing further 
than the Emperor, who recognised that the 
welfare of the country and the growth of its 
commerce and industries, as well as its place 
among the nations, depended upon worldwide 
expansion—upon the creation of what the Em- 
peror himself proclaimed as a “ Weltreich." 
When, therefore,Germanslookedaround,andsaw 
the countries capable of being colonised occupied 
by English settlers and traders, while their own 
unhealthy possessions were mostly the prey of 
functionaries, there was born in them that 
Anglophobe spirit which grew so bitterly during 
the war that the world wondered at the ex- 
aggeration of its tone. 


GERMAN NAVAL EXPANSION. 


Out of that spirit came the new Navy Law of 
1900, which has done so much to promote the 
shipbuilding industries of the country. It was 
laid down that in order to protect German sea 
trade and colonies there existed only one 


means—she must have “а fleet of such strength 
that even for the mightiest Naval Power a war 
with her would involve such risks as to jeopardise 
its own supremacy.” The outcome of that law, 
in 1920, when all the ships have been com- 
pleted —built be it noted in German yards— 
even if no others be laid down—and there are 
obvious indications that a new programme, 
especially of cruiser construction, is contem- 
plated—will be to give Germany 38 battleships, 
20 large cruisers, and 45 other cruisers, with 
very large torpedo flotillas. I do not propose 
to go any further into the political or naval 
significance of these facts. The purpose is to 
show how great has been the stimulating 
influence of the new policy upon national 
industries, and particularly upon the develop- 
ment of shipbuilding resources, as exemplified 
chiefly in the surprising growth of the Germania 
Yard at Kiel. In 1870, Germany had seven 
iron and steel shipbuilding establishments, with 
a capital of 4,800,000 marks ; in 1880, eighteen, 
with a capital of 15,300,000 marks; in 189o, 
twenty-five, with a capital of 36,100,000 marks ; 
and in тосо, thirty.seven, with a capital of 
66,000,000 marks. The full effect of the new 
naval and commercial policy was now felt, and, 
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GENERAL VIEW OF THE YARD. 


at the end of Igor, a sum of 66,000,000 marks 
had been embarked in some ninety establish- 
ments. It must ever be the case that 
where a definite, consistent, coherent, and 
enduring policy is adopted by a State, the 
manufactures and industries concerned will 
benefit immensely through the confidence that 
results. This seems to be a very important 
matter to all who are concerned in shipbuilding 
and the allied industries. They must look to 
the stimulating and vivifying effect of the 
enduring policy of their Government, to provide 
continuity of work, and to justify the investment 
of capital. Nothing can be more to the advan- 
tage of a State than the development of all those 
private establishments whose work conduces to 
its welfare. In Italy, policy has been weak 
and fitful ; in France, incoherent; even in the 
United States uncertain ; but in Germany, as in 
this country, there is a definite aim, and the 
Kaiser’s Government is making giant steps 
towards its end. The 630,000 members of the 
German Navy League are its exponents, and the 
Colonial Party the solid base of its aspirations. 
Without the new naval policy of Germany, 
the Germania Yard at Kiel could not have been 
what it is. It is now a part of the great esta- 


blishment of Friedrich Krupp, and has an 
interesting history. In its origin, as a machine 
and engine works at Tegel, near Berlin, it was 
the first large establishment in Germany capable 
of building engines for warships, and it is now 
the only private yard in the country capable 
of building battleships complete in every par- 
ticular of construction, protection, armament, 
and fittings. Its final completion is, of course, 
in its union with the great gun and armour 
plate works at Essen and Buckau, near Magde- 
burg, which, like the steel works at Annen, the 
blast furnaces in other parts of Germany, the 
three coal mines, the many iron ore mines in 
the country, and a share in those at Bilbao, in 
Spain, are all part of the Krupp establishment. 


HISTORY OF THE GERMANIA YARD. 


The history of the Germania Yard may be 
carried back to the year 1825, when F. A. Egell 
established in the Lindenstrasse in Berlin a 
machine shop, with ten workmen, which was 
presently enlarged and removed to the Chaussee- 
strasse. Small stationary engines were built, 
and when the work increased, foundries and 
shops were built at Tegel, near Berlin. In 
1871 the firm became a limited company, 


BATTLESHIP “L” IN COURSE OF CONSTRUCTION, 


INSIDE VIEW OF COVERED SLIP, WITH OVERHEAD TRAVELLING CRANES. 
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under the name of ©“ Mirkich-Schlesische 
Maschinenbau und Hütten-Aktiengesellschaft." 
А great part of the work of this company was 
in building ships' engines and boilers for naval 
and commercial purposes, and in 1879 the 
company bought the building establishment 
known as the Nord-Deutsche Werft at Gaarden, 
near Kiel, which had been founded in 1865. 
The operations were soon extended, and in 
1882 the Germania Company was formed to 
carry on the work of the dual establishments 
at Gaarden and Tegel. A fresh development 
of this establishment took place їп 1896, when 
the Krupp firm took over the management for 
a period of twenty-five years, with the right at 
any time before the expiration of the contract, 
to buy out the old company. This was brought 
about finally on April 15, 1902, when the whole 
establishment was absorbed, and became known 
as the “ Fried. Krupp Germaniawerft.” 


ITS CONNECTION WITH THE KRUPP WORKS. 


It may be interesting to say, in this place, that 
the Krupp firm was established in 1810 by 
Peter Friedrich. Krupp, who lived until 1826, 
having built smelting furnaces and other works. 
Alfred Krupp followed him, in whose time the 
Essen Works developed amazingly. He became 


the sole proprietor in 1848, and started the 
manufacture of weldless steel tyres. А 50-ton 
hammer was built, breech-closing mechanisms 
were introduced íor big guns, the Bessemer 
process was started, rail and plate mills were 
established, and iron ore mines were opened. 
Then in 1867 came the proving ground at Essen, 
and in 1876 that at Meppen. The open-hearth 
Martin process was introduced, and the Annen 
Works were incorporated. Smokeless powder 
came in in 1889, and new breech mechanisms 
for quick-firing guns; and between 1890 and 
1892 the manufacture of armour-plate was 
started, and hydraulic forging presses of 2,000 
and 5,000-tons pressure were built. The Gruson 
Works, near Magdeburg, where guns and turrets 
are constructed, and another proving ground, 
were purchased at the same time; and in 1896 
the management of the Germania Yard was 
taken over, the whole being completed by the 
actual purchase of the yard this year. The sole 
proprietor of all the establishments is Herr 
Friedrich Alfred Krupp. These facts are in- 
teresting, because, though no description of the 
Essen or Magdeburg Works is intended here, 
it will, of course, be understood that from these 
establishments come the guns, armour-plates, 
and many large steel castings and forgings 
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THE RUSSIAN ARMOURED CRUISER, * ASKOLD,” 


necessary for the ships built at Kiel. The 
number of employés at the whole of the 
establishments is close upon 40,000, while the 
total number of men, women, and children who 
depend upon the work provided is estimated 
at nearly 150,000. 

Although the machine and boiler works at 
Tegel, near Berlin, in which about 1,000 work- 
men are employed, are provided with com- 
plete equipment for constructing the most 
powerfulmachinery, with great steam hammers, 
fitting shops, erecting shops, and everything 
that can be required, it is intended, for the 
greater facility of work, to transfer them 
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wholly to Kiel. Тһе boiler shop was removed 
about two years ago, and by this time other 
parts of the establishment have been trans- 
ferred. This concentration will conduce to 
economy and rapidity of work, which appear to 
be two great points kept in view by the firm. 


THE OLD GERMANIA YARD. 


The old Germania Yard at Kiel, which has 
accomplished a great work for the German 
navy and some good things for other navies 
also, had a frontage upon Kiel Harbour of about 
440 yards, reaching from the Imperial Dock- 
yard in the direction of the harbour. It 


PLAN SHOWING PROPELLER ARRANGEMENT OF THE ''ASKOLD." 


Digitized by Google 


514 


A Erecting Shop. 
B Copper Smithy. 
© Boiler House. 
D Smithy, etc. 


F Experimental Room. J Forge. 
@ Smithy. K Ottices. 
М Yard Railway. 


extended a considerable distance inland, being 
5cunded by the railway line on the south-east. 
Near the entrance was the block of offices and 
the model-room, with a photographic studio. 
There were five building slips, constructed 
upon piles, and four vessels more than 328 ft. 
long could be constructed. The last vessel to 
be laid down there was the new battleship “Н,” 
which was put in hand in 1901. Some 
additional facilities are being added in this part 
of the yard for the building of small vessels. 
These building slips in the old portion lie 
adjacent to the offices, shops, forges, stores, 
plate works, and other necessary establishments. 
There is a provision of 178 machines and 
machine tools, with 6 hammers of striking 
weights up to 1 ton. There are also 46 electric- 
motors, applied to all kinds of work, with many 
small steam engines and two Diesel engines. 
For lifting heavy weights are 19 cranes on 
various systems, with travelling gear, lifting up 
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NOTE: Shaded portion shows area of the old yard. 
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to 60 tons. A great fire took place in April, 
1899, which did great damage to the old yard. 
It was traced to a short circuit in the electric 
wiring, and spread witb great rapidity. The 
building slips were endangered, but by the 
assistance of officers and men of the Imperial 
Navy the flames were got under, though not 
until a great part of the works had been 
destroyed. Operations were much delayed, but 
the large liner Kaiser Wilhelm der Grosse was 
carried forward energetically and was launched 
within a month of the fire, thus keeping within 
the term stipulated. 


SOME ACHIEVEMENTS.-— THE “ ASKOLD.” 

For the German navy, the old Germania 
establishment has built three battleships : the 
Wórlh (10,000 tons), Kaiser Wilhelm der Grosse 
(11,000 tons) and Zähringen (11,800 tons), the 
latter now going through her trials ; while, 
as has been said, the “Н” (13,000 tons) 
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ELECTRIC LIGHT AND POWER STATION, 


of the new and larger class is in hand. The 
Baden has also been rebuilt there. The 
Siegfried, of the coast defence class, was 
also constructed in the Germania Yard, as were 
the large cruiser Kaiserin Augusta, and a number 
of smaller cruisers—the Prinzess Wilhelm, Greif, 
Вг, Meteor, Gazelle, Nymphe, and Amazone, 
with  torpedo-boats, steam launches, and 
other vessels. Vessels have also been built for 
the Russian, Brazilian, Spanish, and Ottoman 
navies. Perhapsthe most interesting of all those 
completed is the Russian five-masted protected 
cruiser Askold, of 6,000 tons. She was con- 
structed to carry heavy ordnance and a thick 
armoured deck, with light displacement, and the 
speed was not to be less than 23 knots. "There 
was competition in the design between the 
Germania Yard and the German firms of 
Schichau and Howaldt, the Ansaldo Yard at 
Genoa, and the Russian Nevsky Yard. The 
result was a great success for the Germania 


establishment, for the cruiser answered all 
expectations, and attained a speed of 24 knots. 
She is provided with Schulz boilers of 19,000i,h.p., 
and has three screws advantageously disposed, 
the middle one in the keel line of the ship, and 
the others having a slight lateral inclination out- 
ward. The work of the Germania Yard has not 
been confined to warships. Mercantile steamers 
and liners have been built there, including the 
Lloyd steamers Bonn and Halle. 


EXTENSION OF THE YARD. 

The undertaking given by the German 
Government that all the new ships for the navy 
should be built in German yards and of German 
materials led immediately to the investment of 
new Capital and to larger enterprise in the ship- 
building establishments, and the Germania Yard, 
like the Weser Yard at Bremen, the Vulcan Yard 
at Stettin, and the Schichau Yard at Danzig, 
were all developed in consequence. Excellent 


The Germania Shipbuilding 


as were the arrangements in the Germania 
establishment, they did not altogether answer to 
the new conditions, especially in regard to the 
increased size both of warships and liners. It 
was recognised that by increasing the establish- 
ment and concentrating at Kiel the machine 
and boiler works removed from Tegel, work 
would be expedited and economy attained. An 
arrangement was therefore entered into with the 
Navy department that some of the land of the 
old yard should be transferred to the Imperial 
yard, which was its neighbour on the north-east, 
while the Germania establishment secured new 
land on the south-west on the inner part of Kiel 
Harbour. Much private land was bought, and 
an additional water trontage of about 875 yards 
was secured, with an area of some 58 acres. A 
great deal of excavation and clearing was 
required, and it was necessary to elevate some 
part of the land. 


THE NEW YARD. 


The large building slips are the most impor- 
tant features of the new establishment. Of 
these, ten are planned, but only seven have so 
far been built. Their length is from 377 ft. to 
640 ft., with a breadth of from 85 ft. 4 in. to 
gS ft. 6 in. The three others will be still larger, 
one being intended to have a length of 836 ft. 
These slips are built of concrete, with granite 
walls, and are closed by pontoons. Four of 
them are completely covered with glass roofs 
and sides, so that the work can go on in advan- 
tageous conditions, whatever may be the state of 
wind or weather. They are lofty, with sufficient 
head room, and are provided with the latest 
appliances. Each has two overhead travelling 
cranes worked by electric motors, and capable 
of lifting six tons. They can thus convey heavy 
fittings to any part of the ships in hand. It is 
expected that the covered slips will enable the 
period in which ships remain in hand to be 
shortened, and there will be material advantage 
in vessels being constructed under cover from 
the weather. It is intended that the other 
docks shall be covered in the same way. A 
large building slip, on which five or six 
torpedo boats of from доо to 500 tons can be 
built, has also been laid out; it is of special 
character, with an unbroken slope carried 
below the water level. 

Work is now actively in progress upon com- 
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pleting the new establishments of the Germania 
Yard. The various forges, shops, and stores 
are, and will be, closely adjacent to the slips, 
the arrangement being better even than in the 
old yard. There are smithies, with zincing 
plants, a fitting shop, a frame-bending floor, 
a drawing loft, an angle iron shop, a saw mill 
and carpentry shop, a joinery and painters’ 
shop, tool shop, iron and metal foundry, model- 
making shop, boiler shops for cylindrical and 
water-tube boilers, and various forges, a copper 
smithy, a mechanical shop, a testing station for 
machines and boilers, а plateyard with a great 
cantilever crane, a central station, and three 
boiler plants. In planning the new buildings, 
provision has been made for possible 
extensions in the future. At present the 
works dispose of 914 machine tools and 
other machinery, то steam hammers of great 
power, 72 cranes, of which one on the wharf 
will lift as much as rgo tons and has a 
great overhang, and 260 dynamos and electro- 
motors. The railway and the narrow line in 
the yard offer great facilities for the conducting 
of work. The yard has a very extensive 
electric plant, providing power and the current 
for 450 arc lamps and 4,400 incandescent lamps. 
There is also a complete telephonic equipment; 
and, indeed, it may be said that in all respects 
the Germania Yard is well abreast of the time, 
and fitted. with the latest apparatus and every 
facility. The total number of workmen em- 
ployed is at the present time about 4,000, but 
when all the new constructions so far planned 
are in working order, employment will be given 
to about 7,000. 

But enough has been said. The Germania 
Yard may be described as a great fruit of 
German naval expansion. It illustrates how 
naval policy and the industries that are con- 
cerned with naval production react upon one 
another. The State provides a certainty of 
continuous work, and establishments are de- 
veloped which answer all its requirements, 
The advantage to the nation is therefore two- 
fold, and certainly Germans have reason to be 
proud of their Germania Yard, which is now 
an establishment probably as efficient as any 
other in the world. Its rise, development, and 
present position among great industrial under- 
takings, deserve to be well known in this 
country. 
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A RÉSUMÉ OF MACHINE TOOLS, CRANES, AND FOUNDRY 
MATTERS FOR THE MONTH. 


MACHINE TOOLS. 


A "ese recent machine tools, the premier 

place must be accorded to a heavy motor- 
driven grinder just brought out by the Landis 
Tool Company, represented in England by 
Messrs. C. W. Burton, Griffiths and Co., of 
Ludgate Square, E.C. Besides being one of 
the largest machines of this general pattern 
yet made, it possesses a good many novel 
arrangements. As it has not yet been illus- 
trated, no apology is necessary for describing 
it at some length. Front, back, and side views 
are shown in the accompanying photos. The 
size of the grinder may be inferred from the 
fact that it swings 26 in. with a length of 
I2 ft. 6 in. between centres. Its wheel is 30 in. 
in diameter, by 2 in. thick. The weight without 
the motor is 14} tons. It requires a floor space 


of 18 ft. by 5 ft., and from 20 to 30 h.p. are 
required to drive it. This machine is of a 
semi-universal, self-contained type. By this we 
mean, first, that it does not contain all the 
adjustments of the Universal machines, and, 
secondly, that it is run without overhead works. 
As shown in these figures, it is arranged with a 
swivelling headstock, which has an adjustable 
spindle bearing, and is adapted for the use of a 
(ace plate and chuck, with which work can be 
ground at all angles from zero to 9o degrees. 
Provisions are embodied in the machine for the 
application of an internal grinding attachment 
when required, so that both straight and taper 
holes can be ground. 

The headstock spindle runs in adjustable 
bearings, and can be locked, and the work 
revolved on a dead centre by a loose face plate, 
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LANDIS GRINDING MACHINE. 


FRONT VIEW. 


Workshop Practice. 


FIG. 2. 


in a similar manner to the smaller machines 
manufactured by this firm. Its journals measure 
44 in. by 12 in. and 44 in. by Sin. The swivelling 
head is dowelled for a straight line position with 
two taper pins, and is secured to its base by 
three heavy bolts in a circular tee slot. The 
interior of the headstock is fitted with bevel 
gearing, which operates concentrically with the 
pivot of the swivel, by which the power is 
transmitted to the work driving arrangement 
thereon at all angles. A shaft extending from 
the end of the swivelling table of the machine 
to some distance towards its pivot passes 
through the base of the headstock. This shaft 
is splined, and on it a gear is mounted, having 
a spline engaging a key-way, so permitting the 
head to be moved to different positions as 
required. A lever on the front of the same is 
arranged to engage and disengage the gearing 
from the shaft by a clutch, for the purpose of 
stopping the work independently of the traverse, 
a feature which is very desirable. 

The footstock spindle has an adjustable 
bearing, and it can be clamped. It is operated 
by a screw, which is back-geared to a hand- 
wheel. It measures 47; in. diameter by 24 in. 
long. Both head and footstock are massive, 
and are traversed on the table by a rack secured 
to the latter and a pinion on each head, which 
is operated by a detachable crank, the necks for 
which are seen under the head in fig. I. The 
centres of head and footstock are 21 in. diameter. 

The emery wheel base is fitted with a heavy 
spindle, with journals measuring 4$ in. by 15 in. 


LANDIS GRINDING MACHINE, 


BACK VIEW, 


and 4in. by roin. It carries an emery wheel 
30 іп. diameter, by either 1j in. or 2in. wide, 
two wheels being supplied. The driving pulley 
is r4 in. diameter for a 4j-in. belt, and gives 
ample power for doing rapid and heavy work. 
The bearings are adjustable, and their large size 
reduces the wear to a minimum. The base is 
adjustably mounted on a slider, which works on 
a lower slide with large bearing surfaces. 
Power for driving the emery wheel is trans- 
mitted through a grooved shaft running the 
whole length of the machine on the gear side 
(seen in figs. 2 and 3) А pulley which is 
trunnioned in a bracket secured to the emery- 
wheel carriage passes to and íro along the 
shaft, and is driven by the grooves in the shaft 
through wheels, thus ensuring a practically 
frictionless travel. A vertical yoke carrying an 
upper intermediate shaft and pulleys serves as 
a joint to another yoke connecting with the 
emery-wheel base (figs. 2 and 3). This makes 
a complete connection between the lower shaft 
and the emery-wheel spindle, and compensates 
for the movement of the emery wheel to and 
from the work, keeping the driving belts in 
tension. Both yokes are provided with screws 
to lengthen them, in order to tighten the belt as 
required. It will be noticed that this driving 
mechanism produces no pull on the carriage 
guide, nor against the wheel feeding device by 
the power transmitted to it, the force due to the 
belt pull being all taken up in the yokes them- 
selves. This leaves the carriage free to move, 
and to carry nothing but its weight, and the 


520 


grinding cut. Two-stepped cones give two 
speeds to the wheel from the shaft. The emery- 
wheel carriage runs in guide ways on the bed, 
which are scraped to surface plates. These 
guides are completely protected along their 
entire length by metallic covers. 

From the rear shaft on the machine at the 
headstock end (see fig. 3), motion is transmitted 
to the gearing for revolving the work, and 
traversing the emery-wheel carriage. This 
arrangement consists of a cone pulley on the 
rear shaft which is loose on the same, and 
secured when required, to drive the work, and 
feed by a friction clutch. This clutch is opera- 
ted by arod on the front of the machine, seen 
in fig. 1, making it convenient to stop and start 
the same from any position occupied by the 
operator in front, being a device similar to that 
adopted on heavy lathes. The cone pulley 
connects to the gearing referred to, by a belt, 
and is used for changing the speed of the work. 
There are four changes of speed by the cone 
pulleys, and, in addition, a back gear, which 
makes four more, and these, together with a 
change made by a lever at the headstock, 
admit of 16 speeds, ranging from 8 to 200 
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LANDIS GRINDING MACHINE. 
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revolutions. The change of traverse feed is 
made by a lever shown on the gear box at the 
left hand, or headstock end of the machine (see 
fig. 1), by which cone gears, arranged with 
suitable speeds, are positively clutched to the 
shaft, giving five changes, from ;*; in. to 2 in. 
per revolution of work. The automatic cross 
feed ranges from ‘00025 in. to ‘o08 in. at each 
reversal of the carriage. 

The hand wheel carriage is traversed on the 
front of the bed with the emery wheel, and on 
it is located a lever for starting and stopping 
the traverse feed, and another for reversing the 
motion of the carriage by hand; also a hand 
wheel by which the carriage can be moved by 
hand to a limited amount. This hand wheel 
has a clutch, so that it can be disengaged while 
power feeding, to avoid its turning. To the 
Carriage is attached a platform which is mounted 
on wheels, and carried back and forth, permit- 
ting the operator to stand and look over his 
work. This arrangement is desirable in con- 
sequence of the size of the machine, and of the 
work that can be done on it. 

The long table on which is located the head 
and foot-stocks is pivotted at its centre, enabling 
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RECENT ELECTRICAL WINCH. 


tapers up to 2 in. per foot to be ground. A 
graduation on the end of the same gives the 
readings by which it can be set. It is firmly 
clamped at four points in its length. In swivel- 
ling this table, universal couplings on the 
vertical shaft at the left hand end of the 
machine (figs. т and 3) compensate for this 
movement. The pump for lubricating is seen 
at the left hand of fig. 2. All the gears are pro- 
tected from dirt, as well as from possible danger 
to the operator. The screws are covered in, 
and protection to all bearings is fully provided. 
The parts are very massive, as will be noted. 


This machine is also built when required 


without a swivelling headstock, a plain fixed 
head being substituted, so making the machine 
a plain grinder, which would then serve for 
grinding shafts on their centres, both straight 
and tapered. For the finishing of many 
pieces this is all that is required. Power 
can be supplied to the machine either direct 
from the shaft by belt, or by electric-motor, 
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BY THE LAHMEYER ELECTRICAL COMPANY, LTD. 


coupled with driving chain, as shown by the 
illustration. 
THE FOUNDRY, 

A remarkable feature in the iron and steel 
trades is the present inflation of prices, both in 
England and America. Although the output of 
the United States has beaten all previous 
records, yet it is impossible to supply the 
demands of the present, and of the immediate 
future. In rgor the output of pig in the States 
was 15,878,354 tons, more than twice as much 
as that of the United Kingdom, and an advance 
of more than 2,000,000 tons on the output of 
the year previous. Yet the railways are 
blocked with ore and coal, and deliveries of pig 
are being booked for 1903 at from 18 to 22 
dollars per ton, and shipments are being made 
from Glasgow and Middlesbrough to the 
States. Concurrently with the increase in pro- 
duction, there is a greater demand for iron and 
steel, and this becomes a corrective to the 
pessimistic views which have been entertained 
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respecting the effect of American competition оп 
British trade, and the rivalry of the Steel Cor- 
poration in particular. In thirty-three years 
(from 1867 to 1900) the consumption of 
iron per head of the world’s population has 
advanced from 20 lbs. to nearly 8olbs. The 
United States absorbs ҷоо lbs. per head —an 
amount five times greater than the world's 
average. The bridges and tall buildings absorb 
nearly half the quantity used in the States. The 
growth of the American iron and steel industry 
need not, therefore, be a menace to British 
trade, if full advantage is taken here of labour- 
saving appliances. 

Labour, moreover, is cheaper here than in 
the States, which is a point in our favour. High 
wages and cheap production are reconciled 
there to an extent which has not been attained 
in any other country. Though wages are 
high, the output per man is enormous. At the 
Edgar-Thomson blast-furnaces only 1,600 men 
are employed for an output of 24,500 tons per 
week, giving an average of 7954 tons per man 
per annum. At the Homestead steel works the 
wages bill runs to about £2,400,000 a year. 
The average earnings are about 115. 3d. per 
day, but those of rollers and heaters run to 
about 62s. 6d. per day. In a year 2,000,000 tons 
of steel are turned out, of which one customer 
alone takes 1,000 tons daily. The standing 
charges in such an establishment must be 
lighter than they can possibly be in any British 
establishment. Wages are so good that men 
are independent of the unions. A recent report 
shows that while in Great Britain at a recent 
date there were 1,905,000 trade unionists, there 
were only about 1,600,000 in the United States 
and Canada, for about twice the population. 
Two other facts are helpful to the energetic 
workman—the encouragement of invention 
and the ease with which the best men can 
become employers. There is also an im- 
mense scope for men who desire to improve 
their position, apart from the iron and steel 
works. There are 4,600 foundries in the 
United States: of these, 646 are in the State 
of Pennsylvania, 515 in the State of New 
York, and ҷоо in Ohio. These are the great 
centres, the numbers being fewer in other 
districts. 
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CRANES. 


Motor driving is now shared about equally 
between overhead travellers and winches. There 
are no other types of hoisting machinery (lifts 
excepted) to which electricity has been applied 
so extensively as in these. "The reasons are that 
steam is very objectionable in many cases, and 
that electric energy is already available in others. 
In mining work especially, the electrical winch 
has largely replaced the steam-driven machine, 
dividing favour with compressed air; but the 
electric system is generally higher in efficiency 
than compressed air. А steam winch is nearly 
always noisy and dirty ; an electrical winch, on 
the other hand, is clean, comparatively quiet, 
and ready for instant service. It is also capable 
of dealing with short overloads, without pulling 
up, as in the case of a steam winch. The 
electrical winch has not yet become standardised 
to the same extent that steam winches have, 
different makers having adopted various designs. 

We illustrate a recent electrical winch by the 
Lahmeyer Electrical Company, Ltd., of Frank- 
furt-on-Main, and тод, New Oxford Street, 
London, the principal features being as follows: 
The drum is driven by a large worm wheel 
operated by a worm on the motor shaft below. 
The controller is mounted above the motor 
frame, rendering the hoist more compact. 
Everything is carried on a single cast-iron base. 
The brake acts on the coupling between the 
motor and the worm. The controller works 
automatically after the motor is started; after 
the switching in, the resistance is gradually cut 
out by means of the weighted lever seen to the 
right of the controller. To this lever is attached 
insulated carbon and roller contacts sliding over 
vertical fixed resistances. To prevent this resist- 
ance from being cut out too quickly, the outer 
end of the lever is attached to a bar which acts 
against the springs, through a cross-bar seen in 
front of the box. In other cases a dashpot filled 
with glycerine affords the necessary resistance. 
On stopping the motor by bringing the switch to 
the '* off " position, the resistance lever is brought 
back to the position ready to start the motor 
again. Тһе controller is operated from the 
winch through pitch-chain wheels, not seen on 
the far side of the photo, a portion of the body of 
the chain only being visible. | 
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p^ dealt with 
the early history 
of “wireless” telegraphy, 
and with the part played 
by Mr. Marconi in its 
development, it remains 
to give some account of other systems which 
are in working or which have been proposed. 
The most important rival to the Marconi 
Company at the present moment, in point 
of growth and influence, is the Allgemeine 
Elektricitits Gesellschaft, of Berlin, which has 
acquired the patent rights of the Slaby-Arco 
system, and is contesting the field of maritime 
communication. Backed by the paternal 
German Government, it has succeeded in getting 
its instruments installed in the German fleet, 
and also on board some of the ships of the 
North German Lloyd and Hamburg-American 
lines, notably the Deutschland, belonging to the 
latter line. Owing, however, to the Marconi 
contract with Lloyds' stations, vessels fitted with 
the Slaby-Arco apparatus are debarred at 
present from communicating with those points 
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In this article the author deals with a number of inventors whose work 
has not yet attained to the range of prominence of Signor Marconi's.* 


— 


III. 


in other countries, and this reservation no doubt 
operates unfavourably against them. The 
maximum distance over which the Slaby-Arco 
system has been successfully worked seems to 
be 150 kilometres, which was the recorded 
limit of signals exchanged between the Deutsch- 
land and the Hamburg-American station at 
Duhnen, near Cuxhaven. The Deutschland 
carried an aerial wire thirty-two metres long. 


THE SLABY-ARCO SYSTEM. 


Professor Slaby, and his assistant Count Arco, 
began experiments in 1897 after first visiting 
the British Post Office installation set up by 
Marconi at Lavernock Point, in the Severn 
Channel. Availing themselves of permission to 
use the imperial grounds near Potsdam, they 
carried out a long series of investigations over 
an average distance of three kilometres, using 
the castle on the island of Pfaueninsel as one 
base, and a church tower at Sacrow as the 
other. Wires were suspended from the tops of 
these two eminences and were supported 
down the walls on insulators. Surrounding trees, 


* The Marconi Svstem was described and illustrated in the October issue, the series having been commenced in 


the September issue with an account of pioneer work in the field of “ Wireless " Telegraphy. 


An article on this 


subject, contributed to the August number by Sir William Н. Preece, K.C.B., F.R.S. (late Engineer-in-Chief and 
Electrician to the British Post Office), described his relations with Signor Marconi, and discussed the present value 


of wtheric telegraphy as a commercial system. 
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passing barges, апа other obstructions interfered 
with the experiments, which were on the whole, 
of a rudimentary nature. They are described in 
detail in a paper read by Dr. Slaby in November, 
1897. In December, 1900, Dr. Slaby read 


PROFESSOR A. SLABY. 


another paper on the subject, in which further 
developments were recorded. The point upon 
which these investigators have always insisted, 
is that the receiving wire should be tapped by 
the coherer at the point of maximum oscillaticns. 
Their researches have been largely devoted to 
this end, and it seems to contain the essence of 
whatever differentiation may be claimed for their 
system. Moreover, as the location of such points 
is fixed and corresponds to certain definite wave 
lengths, it suggests a means of tuning and 
screening two stations so that the instruments are 
not confused by alien signals. The transmitter 
consists of an aerial wire suspended from a flag- 
pole on a building, and earthed to the water 
pipes below. At one point it is brought through 
a window into the neighbourhood of a powerful 
induction coil. The opposite terminal of the 
coil is earthed through a condenser, and an 
adjustable self-induction coil, which is used 
for tuning the oscillations in this part of the 
circuit to those in the aerial wire. To increase 
the wave length in the wire it is necessary to 
switch in one or more subsidiary coils, which 
correspond to a stretch of wire necessary for 
increasing the wave length by one-quarter each 
time. The receiver consists of a corresponding 
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. aerial wire earthed, which is tapped at a point 


of maximum oscillations. The oscillations are 
further reinforced by a resonator or “ multi- 
plicator," which is connected direct to the 
coherer. The other end of the coherer is earthed 
through a battery and relay circuit, across whicb 
is shunted a condenser. This part of the 
apparatus, together with the tapper, or de- 
coherer, is practically the same as that employed 
by Marconi, and earlier still by Sir Oliver 
Lodge. Full descriptions of the apparatus em- 
ployed are issued by The Elektricitats Gesell- 
schaft, with a list of the parts comprised in 
each portion of the transmitting and receiving 
circuits, and diagrams of the various sections. 
'Гһе primary transmitting circuit comprises, in 
addition to the induction coil and Morse key, a 
mercury-turbine interrupter, which is replaced 
in long-distance installations by a Grisson con- 
tinuous-current alternating-current transformer. 
The secondary circuit contains a Leyden jar 
battery of 3, 7, or 14 jars, a spark gap, and 
sundry tuning coils. Тһе receiver contains 
no special features beyond what have been 
mentioned. Vacuum coherers are employed. 
In addition to its ordinary signalling apparatus, 
the company manufactures a portable set for 
field use. The employment of lightning con- 
ductors, and other handy vertical conductors, 
forms an element in its schemes for emergency 
use. 


BRAUN-SIEMENS-HALSKE SYSTEM. 


The other great German electrical firm of 
Siemens and Halske have acquired the patent 
rights of a system devised by Professor F. 
Braun, of Strassburg. This is a closed circuit 
system, in which the oscillations set up by an 
induction coil are reproducedin a secondary coil, 
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From the Electrical Review. 


FIG. I. BRAUN-SIEMENS-HALSKE TRANSMITTER. 


Wireless Telegraphy. 


M (fig. 1), in such a way as to raise the intensity 
very considerably. The circuit containing the 
secondary coil is an open one, consisting of a 
length equivalent to one-quarter the wave- 
length employed on either side of the coil. 
One of these lengths forms the aerial wire, the 
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from the ordinary type in construction, its aim 
being to produce not so much the high pressure 
of the ordinary spark as a large current output. 
With this special coil one is able to charge 
much larger capacities in a shorter time interval 
than was possible with the ordinary form. The 


From the Electrical Revicw. 


GENERAL ARRANGEMENT OF BRAUN 


other is’either coiled or replaced by a suitable 
capacity. Signor Guarini, in a description of 
the system,* says : “ The transmitting apparatus 
consists essentially of two groups, the induction 
coil with its auxiliaries, and the circuits of 
oscillation. The former differs considerably 


* Electrical Review, Sept. 20th, 1902. 


, 


“ WIRELESS" TELEGRAPH STATION. 


practical difference in construction consists in 
employing a special iron core, a considerably 
larger primary, and a much shorter and heavier 
wire for the secondary than in the ordinary 
type." The primary is made interchangeable, 
and htted with three terminals giving different 
lengths of primary for different interrupters, 
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Owing to the strength of current used, a 
specially modified Morse key is introduced 
capable of interrupting a current of 50 
amperes without injury. A “ Wehnelt" inter- 
rupter, and for large installations а Grisson 
direct-current alternating-current transformer is 
used. By the courtesy of the Electrical. Review 
we give herewith a general view of a Braun 
" wireless" telegraph station, showing the form of 
Leyden jar batteries employed. The round- 
ended cylinder suspended on the right is the 
form of capacity used to replace the open wire 
which balances the aerial in the secondary 
circuit. of the transmitter. Professor Braun's 
patents were mostly taken out in 1899, and his 
system in its earlier stages was described by him 
in a paper read before the Physical Institute of 
the Kaiser Wilhelm University. Experiments 
have been carried out with it for some time past 
between Cuxhaven and Heligoland, a distance 
of 36 miles. 


THE BATTLE OF THE SYSTEMS. 


It may seem curious that so much effort and 
rivalry should be expended on competing 
systems still at this stage, when the Marconi 
Company is claiming to have established 
records in thousands of miles, and is con- 
fidently building huge stations for signalling 
across the Atlantic. The high rates and royal- 
ties charged by the Marconi Company, as well 
as an uncertainty about the actual results, 
are a main factor in this apparent anomaly. 
Every government is on the watch for a 
practicable system of “wireless” telegraphy, 
especially for naval purposes, and most of them 
consider the Marconi system prohibitive at the 
price. The American Government has experi- 
mented with many systems, on a specially chosen 
site between Washington and Annapolis. It 
has tried successively the Slaby-Arco, the Braun- 
Siemens, the Ducretet, the Rochefort, and 
other patent systems, including also those of 
Prof. Fessenden and the other American in- 
ventors who are in the field. They are now 
said to be experimenting with an Armstrong- 
Orling installation. Most other Governments 
have probably done, or are doing the same. 


С WIRELESS" TELEGRAPHY IN THE NAVY. 


Our own Navy was equipped a year or two 
ago with Marconi apparatus, but the screening or 
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tuning devices notoriously failed at the autumn 
manceuvres when they were first tried, and 
the signals were communicated impartially 
to friend and foe. The British navy, however, 
possesses in Captain Н. B. Jackson, F.R.S., an 
able and early experimenter in ** wireless" tele- 
graphy, who has himself devised a successful 
syntonic system. Captain Jackson has made 
several modifications in the naval apparatus, 
andis believed to have simplified it considerably, 
although details of his work have not been 
published. In May, 1902, he read a papec 
before the Royal Society, “ Оп some Phenomena 
affecting the Transmission of Electric Waves 
over the Surface of the Sea and Earth," which 
represent the first exact data, so far ascertained, 
as to the intercepting influence of different 
obstacles. For instance, testing the screening 
effect of different kinds of rock, he has estab- 
lished that (1) soft sandstone, shale, etc., (2) hard 
limestone, (3) iron ores, transmit waves in the 
ratios of 72, 58, and 32 per cent. respectively. 
He has also made lengthy tests of the effect of 
barometric disturbances on the signalling 
distance, and finds, contrary to what Mr. 
Marconi has frequently stated, that an electrical 
state of the atmosphere generally causes a 
diminution of signalling effectiveness, although 
in one case at least it momentarily increased it by 
50 per cent. Other valuable points of informa- 
tion brought out by Captain Jackson in his 
paper are that mist or dust-laden air—e.g., the 
Mediterranean ѕігоссо — will account for a 
diminution in the range of signalling ; and that 
want of synchronism in the oscillatory dis- 
charge of the spark, when proper syntonic 
apparatus is not used, causes zones of cessation 
in signalling, rapid damping of the radiator 
being a contributory cause. The irregularity of 
the train of waves, it is supposed, gives rise to 
different types of disturbance at different parts 
of their path, in which case they may not have 
the necessary cumulative effect on the receiving 
circuit. Captain Jackson’s researches are in 
marked contrast to the somewhat over confident 
optimism of other inventors, who are apt to 
claim that weather and obstacles make no 
difference whatever to their system, and that, 
in fact, bad weather is rather to be preferred. 
Mr. Marconi’s observation when crossing to 
America, that signals were transmitted much 
more freely by night than by day has not so 
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far been fully explained, but it is worth 
further investigation. 


THE ORLING-ARMSTRONG SYSTEM. 


Between most of the competing systems 
of “wireless” telegraphy, the differences 
lie chiefly in details. One inventor 
prefers to connect his coherer one way, 
one another ; orthe coherers themselves 
may be different ; or there may be special 
devices used. But externally the systems 
in general are very much alike, and 
depend on the same principles of emis- 
sion and reception of Hertzian waves. 
This is not the case with the Orling- 
Armstrong system which has lately been 
brought out. The difficulty in this case 
is to find anything in common with other 
systems. As no intelligible description 
has ever been given of the transmitting 
apparatus employed by Messrs. Orling 
and Armstrong, or of its action, one must 
perforce fall back upon the view taken 
by the inventors themselves and the 
journalists who have described their 
experiments, that it is * a new discovery,” 
and treat the matter from this standpoint. 
In October, 1901, a demonstration was 
given at Hughenden, on the estate of 
one of the inventors, to which a number 
of pressmen were invited, and the writer 
was present on that occasion. The 
experiments were somewhat varied, and in- 
cluded the exchange of Morse signals across a 
pair of fields, the actuating of a torpedo 
rudder іп a ditch, the lighting up of a lamp at 
a distance, causing a tiny lamp to glow without 
wire connections, and the wireless transmission 
of speech through a telephone. Owing to un- 


favourable weather and the sketchy nature of the 


programme, it could hardly be said that the 
experiments were conclusive; but they were 
undoubtedly interesting, and taking all that 
the inventors claimed for granted, extremely 
promising. The most remarkable fact about 
them was that not only were thev performed 
without wire connections, but without poles or 
aerial wires of any sort, and with a simple 
Bunsen battery representing about 8 volts. 
The transmission, moreover, was not by 
means of Hertzian waves through the air, but 
of currents through the earth. 


JAMES TARBOTTON ARMSTRONG AND AXEL ORLING. 


AN UNREVEALED TRANSMITTER. 


The method of earth currents is not in 
itself anew one. It was, as the writer showed 
in his first article, amongst the earliest devices 
tried by experimenters, and was superseded 
first by the induction method and then by 
Hertzian waves. Messrs. Orling and Armstrong, 
however, do not use earth currents pure and 
simple, but claim by means of a “ make and 
break" induction mechanism, forming part of 
the unrevealed transmitter, to combine them 
with high tension discharges which vastly 
enhance their capabilities. The scientific ex- 
planation of this phenomenon is still to be given. 
Assuming that it is as the inventors say, the 
method of proceeding is to run a pair of wires 
from the terminals of the transmitter to two iron 
stakes driven into the ground, or to earth plates, 
some ten feet apart or more, according to the 
distance to be traversed, and to connect the 


ORLING-ARMSTRONG CAPILLARY 


RELAY. 


receiver in the same way. This simple arrange- 
ment providesall that is requisite for signalling, 
and even for verbal telephoning, up to five 
miles. For longer distances up to twenty 
miles vertical wires are employed, but with what 
effect is not explained. In really long distance 
signalling it was the inventors' intention to make 
use of relays buried in the earth at suitable inter- 
vals, and for these relays a novel and extremely 
sensitive instrument has been devised, the latest 
form of which, а mercury-capillary siphon, is 
the only piece of apparatus belonging to the 
system which has been technically described 
and illustrated. The inventors. claim to have 
discovered what other investigators have missed 
or ignored,* viz, that however sensitive the 
ordinary filings coherer may be in its virgin 
state, this sensitiveness is greatly diminished 
aíter a current sufficient to work an ordinary 
relay has once been passed through it. The 
capillary siphon practically passes no current at 
all ; and the coherer used with it consequently 
preserves its sensitiveness indefinitely. 


“6 ARMORL" ELECTRO-CAPILLARY RELAY. 


We show here an illustration of the “ Armorl”’ 
electro-capillary relay, and also a diagram of 


* Dr. Chunder Bose, however, in his paper on coherers 
read before the Royal Societv, April 27th, 1899, pointed 
out the same fact as having been noticed by him. 
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the receiving apparatus (fig 2), 
comprising a coherer, relay, and 
de-cohering device. The latter 
is reduced in powerfulness pro- 
portionately to the reduction in 
current passing, and is just suffi- 
cient to break the small arcs, or 
relieve the strain, between the 
cohering particles. Тһе соп- 
struction of the relay and its 
action are as follow: There is a 
bent-tube siphon of which the 
shorter leg stands in a vessel of 
mercury, and the longer leg goes 
over into a vessel of acidulated 
water. The point of this leg is 
so fine that mercury is prevented 
by capillary repulsion from passing 
out; but when even a minute 
current is sent through the leg 
and out from the water vessel, 
the mercury, as in Lippmann's 
electrometer, follows the current, and comes 
from the bottom of the siphon in extremely 
fine drops. These fall on to a globule of 
mercury sealing a very fine hole in the bottom 


N 
S 
i 
: 
À 
` 
M 
: 


Pee М‏ چ 
V ANESSSSSSSSESSSENNSSSSSSSSAS‏ 


FIG. 2 THE ORLING-ARMSTRONG CAPILLARY RELAY — 


THE RECEIVING APPARATUS. 


Wireless Telegraphy. 


of the water vessel, and their addition is suffi- 
cient to cause a corresponding flow through this 
hole. The droplets on passing out of the hole 
form a momentary contact between two 
metallic points, and so cause the relay or 
receiving instrument to act. After passing the 
contacts they next fall on to a small vibrating 
tongue in connection with the coherer, and so 
perform the function of de-cohesion. The 
writer has seen this instrument operated through 
a high resistance with an infinitesimally small 
current, and certainly its sensibility is beyond 
that of anything at present in use ; far beyond 
that of the siphon recorder, for instance, which 
it is well adapted to replace, quite apart from 


THE ORLING-ARMSTRONG ' WIRELESS” TELEPHONE, 


questions of “wireless” telegraphy. Itshould be 
mentioned that an ingenious form of automatic 
fountain is affixed to the relay, whereby the 
level of the mercury in the main vessel is kept 
constant. 


THE INVENTORS OF THE ORLING-ARMSTRONG 
SYSTEM. 


Mr. Orling, the actual inventor of this com- 
bination, is a young Swede whose experiments 
with a dirigible torpedo attracted some attention 
in his own country before he came here. Не 
is an enthusiast, and a highly resourceful experi- 
menter. Mr. Armstrong, his collaborator, is 
known as having sold the Lee-Metford patents 
to the British Government. The two have 
apparently formed a company with a capital of 
£175,000, already promised or subscribed, and 
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are now engaged in manufacturing and selling 
instruments at an extraordinarily low cost. They 
have works at Hughenden, and in France, where 
they seem to have allied themselves with the 
Branly company, and the field for which they 
are specially laying themselves out is that of 
small private installations. They have also 
worked out an extremely light and portable 
apparatus for military use. The telephone 
here illustrated is the simplest thing so far 
produced and offered for wireless purposes. 
It is fitted, as may be seen, with four terminals, 
two of which go to a small battery, and two to 
metal spikes in the ground. It is guaranteed 
to reproduce speech up to two miles, and to 
serve for Morse communications up to five. 
For twenty miles a different apparatus is 
supplied. 


SCREENING. 


Nothing has yet been said about screening, 
one of the most vital points in connection with 
the Orling-Armstrong apparatus. In this the 
inventors claim to have а great advantage over 
users of long waves. By means of their inter- 
rupter and proper adjustment of the receiving 
instrument, it is stated that they can render 
any pair of instruments absolutely private, and 
that they have a range of 40,000 wave lengths 
on which to ring the changes. Inquiry elicited 
the information that ordinary instruments, such 
as the telephone apparatus shown, are not fitted 
with any such selective mechanism, and it will be 
interesting to see how they work in practice. 
It was added that in case of trouble arising on 
this account the modification could easily be 
made at reasonable extra cost. 


DE FOREST SYSTEM. 

Of other systems calling for notice by reason 
either of their originality or importance may be 
mentioned two that bave made their appearance 
in America—the De Forest and the Fessenden. 
Both employ a different device from the 
ordinary coherer as the root of their receiving 
apparatus. In the De Forest system, use is made 
of what is known as the ‘anti-coherer” 
principle, namely, instead of the etfect of the 
waves being to diminish a resistance and so 
start a current in the relay, they increase it and 
so cause an interruption in a normally flowing 
current. The De Forest “responder ” is an 
electrolytic cell, in which two electrodes of 
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FESSENDEN'S APPARATUS. 


some soft metal are placed in a viscous 
paste containing metallic particles and an 
electrolysable liquid. А current flows through 
this from a lccal battery, detaching minute 
particles of metal and causing them to pass 
from one electrode to the other, so that the 
normal resistance of the cell is small. Under 
the action of Hertzian waves electrolysis is set 
up, and the generation of hydrogen bubbles at 
the cathode forms a cushion which iincreases 
the resistance and breaks the current momen- 
tarily. The transmitting apparatus consists of 
a small alternator, giving an ordinary alternating 
current of about 500 volts, with a periodicity of 
60 per second. This is transformed up toa 
potential of 25,000 volts, applied direct to a spark 
gap with a Leyden jar battery in shunt. The 
primary current is interrupted with a special 
Morse key, and signalling is said to be very 
rapid, averaging forty words per minute in the 
usual Morse code. 


FESSENDEN'S SYSTEM. 


Professor Fessenden'ssystem is more elaborate, 
and claims to be based on а new principle 
entirely. Thewaves he uses are not Hertz 
waves proper, but “ half- waves," which 
travel over the surface of a conductor 
and admit of being deflected. They 
are described as ‘‘semi-free ether 
waves, but yet not current waves,"* 
and in his specification Professor 
Fessenden says: “ In the Lodge waves 


* See description by A. F. Collins in the Electrical 
World (N.Y.), August 23, 1902, and in the Electrician, 
October 3,1902. The illustrations are kindly supplied 
by the Electriczan. 


FIG. 


Page's Magazine. 


the electrical energy is maximum when 
the magnetic energy is minimum, and 
all the energy not absorbed by resis- 
tanceisrecoverable; with the form inves- 
tigated by me the electrical energy is 
a maximum at the sametime as the 
magnetic, and none of the energy 
radiated is recoverable except by de- 
flection.” The Fessenden transmitter 
is shown in diagram. It consists of 
a vertical aerial wire, called “the 
antenna," and a long secondary con- 
ductor which is carried horizontally 
over buildings, etc., and earthed at 
each end. The length of either arm 
of this conductor is approximately 
one-quarter the wave length employed. 
The mast is guyed from the top by 
coils, which have a natural period of 
oscillation different from that of the 
antenna; which arrangement, it is claimed, 
together with the earthed conductor, or “ wave- 
chute,” eliminates all outside interference from 
wave lengths notin tune. The vertical wire has 
a large capacity and a low induction, the former 
being regulated by increasing the area of the 
wire, and the latter by adding to the number 
of turns of wire which connect the vertical 
wire with the source of electro-magnetic force. 
The induction coil is kept permanently in 
action when transmitting, a key being employed 
to interrupt the flow of waves by throwing 
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FESSENDEN'S APPARATUS—THE “WAVE CHUTE." 


the antenna out of tune with the receiving 
station. The key short-circuits the tuning 
device. This latter consists of a tuning grid 
consisting of parallel strips or wires, immersed 


Wireless Telegraphy. 


in oil, and fitted with sliding contact pieces. 
The capacity and inductance of the tuning 
device are carefully proportioned to give a true 
sine wave. 

The Fessenden detector or receiver is an 
ingenious device illustrated in the diagram. A 
minute loop of silver-plated platinum wire 
(marked 14 in the diagram illustrated here), 
joins the ends of a pair of leading-in wires, 
which are sealed into a glass bulb. The loop 
itself is exposed to the action of nitric acid, 
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FESSENDEN'S 
AND STAND, 


APPARATUS—WAVE-DETECTOR 
WITH INSTRUMENTS. 


FIG. 4. 


which dissolves off the silver, leaving a platinum 
wire of *oooo6-in. diameter. This is enclosed 
in an inner silver shell. The action is that of 
a bolometer, in which, however, the radiating 
or absorbing suríace is very small as compared 
with the mass. The heat capacity is propor- 
tionately small, and an infinitesimal quantity of 
heat serves to operate. The glass bulb is 
exhausted in order further to increase the 
sensitiveness of the instrument. Shown beside 
the receiver is a revolving stand containing 
several of the instruments. The purpose of 
this is to switch in a fresh receiver immediately 
should the one in use fail. A high rate of word 
transmission is claimed also for the Fessenden 
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apparatus, in connection with which the Morse 
inker has been discarded for a telephone. 

Both the Fessenden and the De Forest 
systems were tried during the United States naval 
manceuvres, and answered their trials satisfac- 
torily so far as they went. The distances over 
which they were tried were not great, but 
the conditions were fairly stringent. А tug- 
boat containing the De Forest apparatus was 
nearly blown out of the water by the Brooklyn, 
and narrowly escaped foundering in a gale ; but 
95 per cent. of the messages sent were correctly 
received and were forwarded to headquarters. 
The installation has been made permanent by 
the United States Government. 


OTHER SYSTEMS. 


Space does not permit more than passing 
mention of other systems which are in use, or 
which have been proposed. There is one bear- 
ing the name of M. Ducretet, who was amongst 
the earliest French investigators to handle the 
subject. France also claims the systems of 
M. Branly, of MM. Rochefort and Tissot, and of 
Captain Ferrie. Russia has one knowr by the 
name of Professor Popoff, the distinguished head 
of the observatory at Cronstadt. Professor Popoft 
may claim to have been amongst the earliest 
experimenters with “ wireless" telegraphy any- 
where. His researches arose out of the con- 
struction of an apparatus for detecting and 
recording atmospheric electric disturbances, 
and in 1895 or 1896 he published a communica- 
tion embodying the use of an elevated or aerial 
wire, with a coherer and tapper actuating a 
relay in the same manner as was employed first 
by Lodge and later by Marconi. In England 
systems have been devised and tried by Mr. 
A. C. Brown and Mr. Nevil Maskelyne—with 
what success is not known, and in Italy there is 
a system separate from that which is employed 
in the Navy, bearing the name of M. Guarini, 
who has made many valuable experiments bear- 
ing on the subject. Doubtless others might 
also be named, for it is a fact that in many 
private laboratories trials are being made of 
which little would be known did they not occa- 
sionally interfere with one another’s results and 
intercept each other’s messages. This, indeed, 
is likely to be the great difficulty at first with 
any systems which are taken up commercially. 
Even the Marconi Company’s system, which 
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claims to be so well protected, is by no means 
perfect yet, if the report be true that all messages 
sent from Poldhu vid Gibraltar and Spezzia to 
the Carlo Alberto were read by two independent 
observers, a considerable distance apart, who 
were able to check their accuracy and also to 
gauge the rate of signalling attained, and the 
amount of repetition which was necessary. 


PROFESSOR 


DR. BOSE’S THEORY. 


One further name which ought to be men- 
tioned in connection with the development of 
“wireless” telegraphy is that of Professor Jagadis 
Chunder Bose, the gifted Indian physicist, 
whose researches into the action of Hertzian 
waves and the behaviour of coherers were 
comparatively early in date and of the highest 
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originality. In a paper read before the Royal 
Society, April 27th, 1899, he summed up these 
researches, which were begun in 1895, or 
earlier, and which included trials of coherers 
formed by the imperfect contact of almost all 
the metallic elements. Dr. Bose holds different 
views from most physicists as to the cause of 
cohereraction. According to him, the alteration 


A. POPOFF. 


in resistance is due to a molecular change, 
analogous to allotropism, and not to the forma- 
tion of vapour arcs, or to cohesion in any way. 
The coherer, according to him, is like a metal 
in an extremely unstable condition, which only 
requires a slight strain to throw it off its 
balance. In most cases the eftect of the strain 
induced by Hertzian oscillations is to lower 
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From the Electrician. 
FIG. 5. RELAY AND TAPPER USED BY POPOFF 


IN 1895. 


the resistance; but Dr. Bose's theory pre- 
supposes, and in practice he found it to be the 
case, that coherers can be made in which the 
opposite is the case, and the resistance, instead 
of being lowered, is considerably increased. 
This is especially the case with the alkali 
metals, potassium, sodium, and lithium, and the 
fact may be of importance, inasmuch as coherers 
formed of these metals tend to de-cohere them- 
selves. Theoretically, if the cause of the 
coherer action is a strain, all coherers should 
be self-recovering, in accordance with the 
general torsional rules, and in certain cases, no 
doubt, they are so. The question of strains, 
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and of the galvanic ‘swing set up by them in 
almost all kinds of. matter, from living muscle 
to inanimate metals, is one which Dr. Bose has 
made his special study, and on which he has 
lately produced some very startling evidence. 
It was out of his experiments with coherers 
that these further researches arose, and in dealing 
with the history of “wireless” telegraphy, 
in which coherers have played so large 
a part, it is right that Dr. Bose's work should 
meet with recognition. 


С WIRELESS " TELEGRAPHY OF THE FUTURE. 


How far coherers will continue to be used 
in the future is an open question. The ten- 
dency seems to be to eliminate them, at any 
rate in the filings-tube form, and to substitute 
other devices for intercepting the transmitted 
waves. Itis rumoured, for instance, that the 
new Lodge-Muirhead system, which is being 
kept secret at present, dispenses with coherers 
altogether. No one can forecast what the 
“ wireless " telegraphy ot the future will be, but 
the chances are that it will not be any of the 
systems at present in vogue. Judging by his- 
torical precedent, the next few years will 
in all probability witness some great develop- 
ment on quite novel lines, which will render 
obsolete all the work described in these articles. 
Even should that happen, the work is worth 
recording on account of its intrinsic interest, 
and because the actual accomplishment has been 
far from contemptible. It is certain that without 
competition and experiment over long years, 
the practicable perfect system would never 
arrive. 


TALBOT SELF-DISCHARGING RAILWAY WAGGON. 


THE endeavour to supersede hand labour by mechanical 
means now extends, in Germany, to the loading and 
unloading ef railway waggons, and manufacturers as 
well as railway companies are beginning to find out the 
advantage of employing larger waggons that can dis- 
charge themselves. The fear that such waggons might 
not be fully utilised owing to the absence of return load 
may perhaps be justified to a certain extent in the case of 
a few unimportant railways with insufficient rolling stock, 
but certainly not in that of main lines with heavy and 
regular traffic. 

In 1899 the Prussian State Railway carried 248,218,010 
tons of goods, including 119,493,973 tons, or 49 per cent., 
of coal, lignite, and ore, but not including sand, lime, 
slag, and other such substances of slight value that are 
also sent off in large quantities. When it is considered 
that most of the coal апа ore consignments were to or 


from the Ruhr, the Saar, Siegerland, Upper Silesia, or 
Luxemburg, and that the waggons had, for the most part, 
to be returned empty, the idea of increasing the capacity 
and, therefore, better utilising the dead weight, naturally 
suggests itself. 

It is estimated that 3,000,000 tons of coke are now sent 
yearly by the Westphalian Coal Syndicate to Lothringen 
and Luxemburg, which corresponds with about 1,000 
waggon-loade daily. As these consignments are made 
by complete trains, the advantage of increasing the size 
of the waggons, and rendering them selí-discharging, is 
obvious. They can make more frequent journeys, and 
the number of waggons can be reduced with 
encumberment at the stations. 

The saving that can be effected at industrial establish- 
ments is even greater. For instance, a large steelworks 
company receives daily 200 10-ton waggon loads of ore 
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A TRAIN OF TALBOT SELF-DISCHARGING WAGGONS, 
Lately supplied to the Prussian State Railway Administration. 
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SIDE ELEVATION OF 30-TON TALBOT SELF-DISCHARGING WAGGON, 


and coal, and the unloading of each waggon by hand 
costs a shilling, so thatthe yearly expense on this head 
is £300,000, which sum might be saved by the use of 
self-discharging waggons. The cost of such waggons 
is quickly paid off in the case of large works, where the 
discharge siding is higher than the general level, or the 
waggons discharge into а pit, from which coal and ore 
can be taken up by a bucket chain, as in America. 
Several German railway administrations are now more 
and more employing these improved waggons, and it is 
reasonable to expect that large smelting and manufac- 
turing companies will follow suit. 

Messrs. Talbot and Co., of Aix-la-Chapelle, are building a 
waggon that is intended to combine greater carrying 
capacity with easy unloading ; and they consider that 
their patent, 20- and 3o-ton self-dischargers, made of 
pressed steel, best solve the problem of economical 
railway carriage under European conditions, as they 
permit the load to be discharged automatically on either 
side at will, or on both sides, clear of the rails, and 


= ==. 


END ELEVATION. 


do not require an elevated track, while the short wheel- 
base permits of existing turn-tables being retained. 

The Talbot self-discharging waggon is claimed to unite 
in itself all the advantages of tipping waggons, ordinary 
waggons, discharging at the sides, and hopper waggons 
discharging at the bottom between the rails. The illus- 
tration shows a train of these waggons lately supplied to 
the Prussian State Railway Administration. Side and 
end elevations of the 30-ton 6-wheel waggon are also 
shown, the dimensions being given in millimetres, 
including length of body, 8,700 millimetres (28 ft. біп.) ; 
length of under-frame without buffer, 8,700 millimetres 
(28 ft. 6 in.) ; extreme height, 3,000 millimetres (9 ft. 10 in.), 
and breadth over all, 3,075 millimetres (10 ft.). 

The waggon sides are inclined to such an angle that 
the doors formed in them open of themselves, through 
the pressure of the load directly a bolt is withdrawn ; 
and the body is so much raised above the frame that the 
load, sliding over guide plates, inclined to an angle of 
33 degs., is delivered as far as possible from the rail. 
For discharging a waggon, including the opening and 
closing of the doors, it is found that two men require 
two minutes at the outside, the working of the bolt from 
the end of the waggon being very simple. 

The following example has been adduced to show the 
great saving, both in first cost and current expense, 
effected by the 30-ton self-discharger, in conveying 900 
tons of iron ore from the mine to the blast-furnace. If 
this is effected by sixty 15-ton waggons, their first cost 
will be £6,900, and the yearly expense, including up- 
loading, £1,125, while with the Talbot self-dischargers, 
the corresponding figures will be £4,700 and £45, 
showing a saving of £2,200 in first cost, and £1,080 in 
yearly current expenses. 


The Torpedo-Boat Destroyer “ Mode." 


In November of last year the Swedish Government 
placed a contract with Messrs. Jarrow and Co., Ltd., for 
one of their latest type of torpedo-boat destroyers, having a 
guaranteed speed of 31 knots, and carrying a load of 
35 tons. The vessel was finished in August last, its 


Digitized by Google 


530 


А... Б" E =. 
m WM. бы. Fag s 

р‏ —- ا“ ا 
aL Ge a‏ 


Page’s Magazine. 


TORPEDO-BOAT DESTROYER “MODE.” 
Built for the Royal Swedish Government by Messrs. Yarrow and Co., Ltd. 


construction having occupied ten months. The official 
trial was carried out on August 28th, when a speed 
of 32:4 knots was obtained during a continuous run of 
three hours. 

There are four Yarrow boilers of the water-tube type, 
with straight tubes, and two sets of four-cylinder triple- 
expansion engines. The indicated power of the 
machinery is about 6,500 h.p. The engines are balanced 
on the Yarrow, Schlick, and Tweedy system, and during 
the trial it was found that there was practically no vibra- 
tion at any speed. 

The sub-division of the vessel is very similar to that 
of other destroyers, but the speed obtained in this 
instance eclipses any previous performance of vessels 
built by Messrs. Yarrow and Co., who have constructed 
for the Japanese Government eight vessels of similar 
construction. 
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The Swedish destroyer bears the name of “Mode,” 
which in ancient mythology is the name of the son of 
Thor, the God of Thunder. 

The vessel carries two 18-іп, revolving torpedo-tubes 
aft, suitable for firing at any angle over either side. The 
gun armament consists of six 57-millimetre quick-firing 
guns, placed one on the conning tower, one on each bow, 
one on each side amidships, and one aft. А search-light 
is placed on the top of the chart house and is in an 
elevated position, so as to cast the beam of light well 
over the steersman's head and the forward guns. 

The vessel is fitted with heating apparatus throughout, 
so as to render her habitable during the inclement winter 
seasons in the Baltic. 

She reached Stockholm a few days ago. His Majesty 
the King of Sweden and Norway had a run in her and 
expressed himselí as highly delighted. 
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The New High-Level Bridge at Newcastle- 
on-Tyne. 


The accompanying elevation shows the new high-level 
bridge over the Tyne at Newcastle, which is being built, 
to the order of the North-Eastern Railway Company, by 
the Cleveland Bridge and Engineering Company, Dar- 
lington. The structure, which is necessitated by the 
steadily growing tratie at Newcastle Station, is the 
largest of the kind erected in Great Britain since the 
completion of the Forth Bridge, and will involve a cost 
of something like £470,000. The contract comprises a 
railway of four lines of road, commencing with a 
junction with the Newcastle and Carlisle Railway on the 
north of Forth banks, and terminating with a junction 
with the main line east of Redheugh Bridge Road, on 
the Gateshead side, being a length of over half a mile of 
viaduct. In addition, there is included a connecting loop 
railway of two lines of road, commencing with a junction 
at the south end of the bridge, and which, curving east- 
wards, will join the main line again to the west of 
Gateshead Station, this second railway forming a viaduct 
about 800 ft. long. 

The commencement of the viaduct on the Newcastle 
side will be an extension of the arching from Forth 
Banks up to the Forth Warehouse, the railway being 
then carried on masonry arches and оп steel girder 
work. The bridge proper will consist of three large 
spans of steel work, the approach span over the land on 
the north shore being 231 ft. long in the clear, the two 
adjoining spans over the river being each 300 ft. in the 
clear. 

The abutments and piers supporting these spans are of 
solid grey granite masonry, set in Portland cement. The 
piers are about 62 ft. wide by 25 ft. in thickness. The 
foundations of the piers next the river are constructed of 
watertight cofferdams, built so as to exclude the water 
While the work proceeds. The foundations for the three 
main river piers are being made by means of large steel 
caissons sunk by the pneumatic process to a considerable 
depth below the bed of the river. The caissons are about 
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120 ít. in length and 35 ft. in width, the height varying 
according to the depth of the river. 

The height of the underside of the steel girders, 
forming the superstructure of the bridge proper, will be 
over So ft. above high water. The girders will be of steel 
and of the usual lattice type, 27 ft. deep; the weight of 
the 300-ft. span girders being about зоо tons each. 


Oil Fuel for Naval Purposes. 


The Navy Department at Washington has just issued 
areport, based upon experiments which have been pro- 
ceeding for some time to determine the extent to which 
oil fuel might be used with advantage in the case of 
warships. The authors of the report show that oil is 
more expensive than coal in the proportion of 14 to 10, 
and that it is more dangerous to handle. At the same 
time, the many advantages of oil are not denicd, one of 
them being that steam can be generated more quicklv by 
its use than with coal. Lieut. Winchell, of the United 
States Navy, who was deputed to report on the voyage of 
the steamship Mariposa, which steamed 8,000 miles 
exclusively on oil, speaks almost entirely in its favour. In 
addition to the greater rapidity of steam generation, he 
claims for oil that it leaves no ash to be dealt with, that 
fewer firemen are necded, that, comparatively, there is 
no smoke, that greater heat is produced in a given space, 
and that oil can be more compactly stowed. 


An “International Engineering, Machinery, Hardware, 
and Allied Trades Exhibition," will be held at the Crvstal 
Palace from March 2nd to May 31st, 1903, under the 
distinguished patronage of Lord Kelvin, the Earl of 
Stanhope, Lord Strathcona, and many other leading men 
connected with industries coming within its scope. А 
number of influential engineering firms have arranged to 
exhibit, and the promoters confidently hope that the 
exhibition will be a decided success. 
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THE GREAT SHEERS AT CHATHAM DOCKYARD. 


NAVAL NOTES. 


MONTHLY NOTES ON NAVAL PROGRESS IN CONSTRUCTION AND ARMAMENT. 


N. 


Lys the last two months nearly all the 

great powers have been carrying out 
manceuvres with their principal fleets and 
squadrons. This system of instruction, which 
has become an established custom of recent 
years, affords not only an exercise for the cfficers 
of the respective fleets and the men under them, 
but is also a test of the powers of the ships 
engaged. In this connection it is noteworthy 
that we hear much less now than we did in 
previous years of ships breaking down one after 
the other and having to return to the dockyards 
for refit. And this may be said to be true not 
only in the case of our own vessels but in those 
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also of foreign powers. The explanation is not 
far to seek. There can be no doubt that a 
vessel which has been running some little time 
is far less likely to develop defects than one 
which has been but a short time under the pen- 
nant. Even in the case of specially commissioned 
ships the lesson has gone home and the reserves 
in the dockyards are maintained in a condition 
far more ready for use than was the case before 
the Naval manceuvres were instituted. 

It is noteworthy as regards the scheme of 
operations which the several powers have chosen 
for their exercises, that these differ considerably 
in scope and object. In the United States the 
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manceuvres were divided into two parts, the first 
section of which was concerned with a notion 
very prevalent in the American coast ports 
during the late war. It was assumed that some 
European admiral was attempting to secure a 
base for operations on the American littoral 
between Chatham, Mass., and Portland, Me. 
The enemy, in fact, was supposed to be 
endeavouring to find a Guantanamo on the 
United States coast, regardless of the circum- 
stance that the defender had still a fleet “in 
being." "The outcome was a meeting between 
the two forces, in which the enemy being the 
weaker went to the wall. The second section 
of the manœuvres was of a similar nature, 
inasmuch as it included combined operations 
with the Army upon a scheme of coast attack 
and defence, the establishment of a temporary 
base being again the object of the enemy. The 
"alarums and excursions" which ensued are 
described as picturesque and imposing, and 
they may, indeed, have served as a test of the 
army system of coast defence. But none knows 
better than the United States naval authorities 
that battleships are not intended for the purpose 
of attacking forts, and their ulterior object in 
drawing up their schemes seems more likely to 
have been to attract and rivet public attention 
upon the Navy, and to keep the needs of the 
nation in this connection well in the public eye. 

In Germany, as might have been expected, 
the operations have a very practical character, 
everything which might be styled “showy” 
being eliminated. Such scheme as there was 
may be said to have been tactical rather than 
strategical, portions of the period of operations 
being devoted to target practice, to scouting 
exercises, and to night attacks. The operations 
were conducted partly in the Baltic and partly 
in the North Sea, and much experience would 
therefore be gained by the officers in navigating 
the difficult waters in that region. The exer- 
cises in scouting are reported to have been 
very thorough, as were also the tests applied to 
the mobilising organisation of the torpedo 
flotillas and the ships in reserve. Students of 
naval warfare will unquestionably find much of 
interest and instruction in an attentive study of 
the useful and practical exercises of the German 
Squadron. 

The French manceuvres have been also par- 
ticularly instructive. They appear to have 
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demonstrated the value of improvements re- 
cently introduced in connection with mobilisa- 
tion and the very satisfactory condition into 
which the eftective material of the fleet has 
been brought. Although a very large number 
of vessels of varying types and classes were 
engaged in the operations, no serious defects are 
reported to have been developed. The strategical 
schemes were mainly concerned with the possi- 
bilities of adequately observing the movements 
of hostile squadrons through the Mediterranean 
by the Straits of Gibraltar and the passage 
through the south of Sardinia. By means of 
lines of cruisers and “ wireless" telegraphy it 
was found that prompt intelligence could be 
obtained and conveyed to the bases of such 
movements, results not without significance to 
ourselves. "The tactical exercises took the form 
of experimental trials with various fighting 
formations of the forces engaged. It is nowa 
fact well recognised by naval officers that, with 
modern material of war, the methods employed 
by our ancestors of winning naval battles need 
considerable modification. The principle—that 
of throwing an overwhelming force upon some 
portion of the enemy's line, and thus destroying 
it in detail—is the same. At the Nile and at 
Trafalgar, Nelson accomplished this result by 
tactical movements, which enabled him to 
bring the greater portion of his ships to bear 
upon a smaller portion of the enemy's vessels, 
their comrades being unable to come to their 
assistance in time, in one case, because they 
were at anchor, and, in the other, because the 
wind would not enable them to do so. To-day 
ships are independent of the wind and, more- 
over, the threat of the torpedo will prevent, 
and the long range of the guns remove, the 
necessity for close action. But the object may 
be attained if an admiral can succeed in bring- 
ing a preponderating fire from the guns of his 
ships upon a single ship or a section of the 
force of his adversary. In France, therefore, 
and in this country tactical exercises have 
recently taken the shape of attempts to prove 
the merits or demerits of various fighting 
formations, with a view of attaining this result. 
]t is obvious that the method in which Nelson 
and Collingwood took their ships into action at 
Trafalgar would now result in the foremost 
ships receiving the concentrated fire of the 
enemy, and being knocked to pieces before 
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their friends got into action. It 
is unnecessary here to enter at 
ength into the subject, which 
may be dealt with in a future 
article; but it may be pointed out 
that it hasa direct bearing upon 
the design of ships of war, par- 
ticularly in regard to the manner 
of distributing their guns, The 
French are said to have been 
taught some important lessons by 
the trials they have carried out, 
and doubtless the exercises of a 
similar nature by our ships in the 
Channel and the Mediterranean 
have been equally productive of 
valuable results. 


GREAT BRITAIN. 

In “Naval Notes” for Sep- 
tember reference was made to the 
Duncan class of battleships, of the 
programmes of 1898-1900. Three 
of these ships have completed 
their trials—the Russell, Exmouth, 
and Montagu, which were built 
respectively at Palmer’s Yard, 
Jarrow, at Laird’s Yard, Birken- 
head, and at Devonport Dockyard. 
All three of the remaining ships 
are now at Chatham, the Albemarle 
having been built there, and the 
Duncan and Cornwallis delivered 
from the Thames Shipbuilding 
Yard at Blackwall. It is antici- 
pated that all six vessels will be 
ready for commission before next 
summer. 

At the recent trials of the 
armoured cruisers of the Drake 
class, the following results with 
full power were obtained: Good Hope, 23°05 
knots, with 31,071 i.h.p.; Leviathan, 23°23 
knots, with 31,303 i.h.p. ; Drake, 23°05 knots, 
with 30'849 ih.p.; and King Alfred, 23°46 
knots, with 30,893 i.h.p. In September the 
Drake, titted with experimental propellers, 
underwent further trials. Three series of runs 
were made on the measured mile in Stokes 
Bay, and four series of runs over the deep 
sea course in Chesil Reach. Each series com- 
prised four runs, two with and two against 
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the tide. The following figures indicate the 
various speeds :—9'52 knots, with 1,685 i.h.p. ; 
13:06 knots, with 4,014 i.h.p.; 15:41 knots, with 
6,520 i.h.p.; 17:93 knots, with 9,872 i.h.p. ; 20 03 
knots, with 14,801 ih.p.; 22°16 knots, with 
22,534 i.b.p.; 24°11 knots, with 31,409 i.h.p. 
These results are a considerable improvement 
upon the former trial, and will probably lead to 
an alteration in the propellers of other ships. 
The Good Hope, of this class, has been com- 
missioned as the flag ship of Rear-Admiral W. 
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H. Fawkes in the cruiser squadron, which will 
also include the Xing .1/fred, the vessels relieved 
being the St. George and the Funo. 

Of the “ County" class of ships, three more have 
now been launched—the Donegal, launched from 
the Fairheld Shipbuilding Company's Yard on 
September 4th; the Berwick, launched from 
Messrs. Beardmore and Co.'s Yard on September 
20th ; and the Cornwall, launched at Pembroke 
on October 29th. Thus the Suffolk and Cun- 
berland alone remain to complete the list of 
vessels of this class. 

Reference has already been made in these 
notes to the programme of Naval Construction 
of 19or-02, which consisted of three battleships, 
six armoured cruisers, two third class cruisers, 
ten torpedo-boat destroyers, five torpedo-boats, 
two sloops, and five submarine boats. The 
battleships were named the King Edward VIL., 
now building at Devonport, the Dominion, to 
be built at the yard of Messrs. Vickers, Sons, and 
Maxim, and the Commonwealth, which is being 
built by the Fairfield Company on the Clyde. 

The six armoured cruisers in the programme 
are those already referred to as of the Devon- 
shire class. The contracts for these vessels 
have now been given out. They will carry a 
rather heavier armament thanthe previous ships 
of the County type, and will consequently be of 
heavier displacement. А novel feature, is a 
result of the recommendation of the Boiler 
Committee, by which in these ships the boilers 
are partly of the water-tube and partly of the 
cylindrical type. The Devonshire, building in 
Chatham Dockyard, and the Carnarvon, building 
by Messrs. Beardmore and Co., will each of 
them have a combination of four-fifths 
Niclausse апа one-fifth cylindrical. The 
Hampshire, building by the Elswick firm, and 
the Antrim, building by Messrs. J. Brown and 
Company, will have a combination of four-fifths 
Yarrow, and one-fifth cylindrical boilers. The 
Roxburgh, at the yard of the London and 
Glasgow Shipbuilding Company, will be provided 
With a combination of four-fifths Diirr and one- 
hfth cylindrical, while the Asgvil, to be built by 
the Greenock Foundry Company, will have a 
combination of four-fifths Babcock and Wilcox, 
and one-fifth cylindrical. 

The two third-class cruisers of this pro- 
gramme are to be named Awicthyst and Topase, 
and the ten torpedo-boat destroyers, particulars 
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as to the building of which were given last 
month, are the Eden, Derwent, Ellrick, Exe, 
Fovle, Itchen, Ribble, Teviol, Usk, and Erne. The 
torpedo-boats numbered 109 to 113 inclusive are 
building at Messrs. Thornycroft’s yard, Chis- 
wick. Of the submarine boats all are finished, 
and three have been delivered at Portsmouth, 
The programme for 1902-03, comprised two 
battleships, two armoured cruisers, two third- 
class cruisers, four scouts, nine destroyers, four 
torpedo-boats, and four submarines. The battle- 
ships of this programme will be of the same 
type as the King Edward VII., described above. 
One, to be named the New Zealand, will be built 
at Portsmouth on the slip from which the 
Suffolk is to be launched; the second, to be 
named the Hindustan, will be built at the yard 
of Messrs. John Brown and Co. | 

The cruisers and scouts have not yet been 
contracted for, but the nine torpedo-boat 
destroyers are to be built—the Cherwell and Dee, 
by Messrs. Palmer; the Kennet, and Fed, by 
Messrs. Thornycroft; the Welland, by Messrs. 
Yarrow, the IVavernev, by Messrs. Hawthorn, 
Leslie and Co.; the Arun and Blackwater, by 
Messrs. Laird; and the Telov, by the Parsons 
Turbine Company. The four torpedo-boats are 
to be built by Messrs. J.S. White and Sons, of 
Cowes. 

FRANCE. 

There is nothing of importance to add this 
month to our notes on battleships, but another 
armoured cruiser has been placed in the water. 
This vessel is of the Desaix class, of 7,700 tons 
displacement. The armament consists of eight 
6:4-in. guns in turrets, one forward, one aft, and 
one on either beam, four 3°9-in., ten 1°85-in., 
and four 1.45-in. guns. She also carries two 
17°7-in. torpedo tubes. Нег length is 4205 ft. 
between the perpendiculars; beam 58:7 ft.; 
draught, 23 ft. The engines of, 17,400 h.p., 
supplied with twenty Niclausse boilers, аге to give 
a speed of 21 knots. The normal coal supply is 
880 tons, which can be increased to 1,200 tons. 
Protection is given by an armoured belt 4°33 in 
thick at the water line, and an armoured deck 
below this, while the space behind the armoured 
belt is filled with a water-tight cellular structure. 
She is sheathed and coppered for cruising on 
foreign stations, and her complement is 578 
officers and men. The Dupleix, the first of the 
class to take the water, was launched in 19oo at 


A MANHOLE PLATE-PUNCHING MACHINE IN CHATHAM DOCKYARD, 


Will punch a 23-in. hole. 


Rochefort, and has been under trial in active 
service. The Desaix was launched at St. Nazaire 
on March 21st, Igor ; and the Kléber at Bordeaux 
on September 20th. The latter will shortly 
undergo her trials. 

Of the three ships of a rather larger type, 
mention has already been made of the Montcalm, 
of 9,517 tons displacement. А second ship of 
this class, the Amiral de Gueydon, is so far 
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advanced at L'Orient that she 
has made her preliminary trials. 
This vessel is fitted with 
twenty-eight Niclausse water- 
tube boilers, in four groups, 
and it is intended that her 
engines shall develop 19,500 
ih.p. giving a speed of 2r 
knots. The third vessel, the 
Dupetit-Thouars, was launched 
at Toulon on July sth, 19or. 
The first-class protected 
cruiser  Chaleaurenauit has 
been passed into active service. 
She was launched more than 
four years ago, and has been 
making her trials ever since. 
It was intended that she should 
have the speed of 24 knots, 
and this she actually attained, 
her engines developing 24,300 
ih.p. Her sister ship, the 
Guichen, it willbe remembered, 
failed to attain this speed, and 
it is unlikely that the 
Chateaurenault will repeat it on 
active service. These two so- 
called commerce destroyers 
are only protected by an 
armoured deck, and they carry 
two 6'4-in. and six 5'5-in. 
quick-hring guns, on a dis- 
placement of 8,018 tons. 


GERMANY. 


It is officially announced 
that the new battleships of the 
Wittelsbach type are to be ready 
for their trials—the Wittelsbach 
and Weltin immediately, the 
Zahringen towards the end of 
the year, the Mechlinburg next 
spring, and the Schwaben towards the end of 
1903. 

The armoured cruiser Prinz Heinrich, of 
8,870 tons displacement, has successfully com- 
pleted her trials, developing 15,703 i.h.p., which 
gave hera mean speed of 20 knots. She has also 
made a twenty-four hours' coal consumption 
trial, with the following results : The air pres- 
sure was °39 in., the i.h.p. 10,355, and the coal 
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consumption 1'193 lbs. per unit of power рег 
hour. This vessel has three screws, driven by 
three sets of separately mounted four-cylinder 
triple-expansion engines. She has а coal 
stowage of 950 tons, at ordinary draught. The 
armament consists of two 9's-in. guns, each 
in a revolving turret, one forward and one aft, 
and having an arc of fire of 270 deg.; ten 
6-in. guns, six in a casemate, three on each 
side, mounted in such a manner that two can 
fire right ahead and two right astern; the 
others are mounted singly in revolving turrets 
above the casemate, and of these also two can 
fire right ahead and two right astern. The 
remainder of the armament consists of ten 
35-in. quick-firing and ten 1°5-in. machine 
guns, placed on the upper deck and super- 
structure, and in the fighting tops. The torpedo 
armament consists of four 18-in. tubes. 
Armour protection is given by a water-line belt 
extending the whole length of the ship, and 


being 4 in. thick at the water line. The turrets 
have an armoured thickness of 6 in., and the 
casemates and smaller turrets of 4 in. The 
ammunition shafts are also armoured, and the 
protected deck is of 2 in. thickness, tapering to 
I'5 іп. The complement consists of 504 officers 
and men. This vessel took part in the naval 
manceuvres this year. 

The Prinz Friederich Karl, the launch of 
which ship was referred to in the August num- 
ber, is somewhat similar to the Prinz Heinrich, 
but differs in her armament and is of somewhat 
heavier tonnage, the displacement being 9,050. 
Her length is 3937 ft.; beam, 643 ft.; and 
draught, 20:3 ft. The armament will consist of 
four 827-in. Krupp guns, placed in pairs in 
two turrets, one of these being forward, on the 
deck above the casemate, the other aft, on the 
casemate deck, but not within it. In the case- 
mate itself are placed six 5'9-іп. guns, three 
aside, the foremost pair being able to fire 
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directly ahead, and the after pair directly to 
stern. Above the casemate are four more 
5'9-in. guns, making ten in all. These four guns 
are each in a single turret, one at each corner, 
and having the same arc of fire as the guns at 
the corners of the casematebelow. Asinthe Prinz 
Heinrich, the upper works are thrown inward, 
so as to permit of these guns having bow and 
stern fire. There are also twelve 3'5-in. quick- 
firing and four rs-in. machine guns, mounted 
on the decks, bridges and tops. There are to be 
five submerged 18-in. torpedo-tubes, and one 
armoured tube above water at the stern. Like 
the Prinz Heinrich, the Prinz Friederich Karl is 
protected by a complete belt of armour. In the 
latter ship, this belt is 7°5ft. wide and 3'9 in. 
thick on the beam, and 372 in. thick at the bow 
and stern. Above this belt is a shorter one, 
165 ft. long, of 3:9 in. armour, and this runs as 
high as the floor of the casemate which affords 
protection to the secondary battery. The 
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armoured deck running behind the belt and 
sloping to meet its lower edge is 2:8 in. thick on 
the slopes, and 1'6 іп. on the flat. The upper 
deck outside the casemate has r:2 in. of armour, 
and the deck over the casemate rin. The 
turrets for the heavy guns are protected by 
5'9-1п. armour ; the turrets for the smaller guns 
and the casemate with 3'9-іп. armour. The 
loading tubes and ammunition hoists are also 
all slightly more than 3 in. thick. In this 
cruiser steam is supplied by fourteen water-tube 
boilers, the engines are to develop 16,000 i.h.p., 
and the anticipated speed is 21 knots. 

Two river gunboats of 11:5 knots speed have 
just been completed at Hamburg for service in 
Africa, and a third of somewhat different dimen- 
sions, and to have a speed of 13 knots, is to be 
built in the Schichau Yard at Elbing for service 
in China. We have already referred to a 
division of six destroyers to be constructed at 
Elbing, and append details of six new boats 
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building at the Germania Yard. These will be 
215ft. ro'5 in. in length over all, 22 ft. beam, 
8 ft. loin. draught, and of 350 tons displace- 
ment. The armament will consist of three guns 
and three torpedo-tubes. These boats are 
intended to maintain a speed of 26 knots with 
engines working, and 5,000 1.h.p. They are 
twin screwed, have two funnels, with the signal 
masts abaft both of them, and the bridge for- 
ward. At full draught they carry 100 tons of 
coal, giving a radius of action of 2,000 miles at 
12 knots, and the complement consists of 49 
officers and men. 


ITALY. 


The Italia Mililare e Marina,inarecent article 
on the torpedo-boat destroyers of the Italian 
Navy, stated that out of eight destroyers of the 
first class four have seen fourteen years’ service, 
and one thirteen. Out of ninety-four second 
class destroyers, four only have a displacement 
of 110 tons, all the others being of 70 tons, 
while not one can carry more than 17 tons of 
coal. Two are seven years old, six are eight 
years, while eleven date from 1893. "Twenty 
more have been on service since 1892, one since 
1890, forty-five since 1888, and six since 1887. 
The remainder date from 1886. ОЁ all these 
vessels only two can be deemed serviceable, 
and those are the seven-year-old ones. The 
third-class destroyers, of which there are thirty- 
eight, date back as far as 1882, and none are of 
later date than 1888. 


RUSSIA. 


Since 1899 Russia has, in a measure, recon- 
structed that portion of the fleet we term pro- 
tected cruisers. The Diana class, of 6,630 tons, 
consists of three ships, her sisters being the 
Pallada and the Aurora. These vessels have a 
speed on trial of slightly over 19 knots. The 
next class consists of one vessel only. This is 
the Vitiaz, which was laid down at Gelerny 
Island, St. Petersburg, on November 3rd, 1900, 
but owing to a fire in June, Igor, she was 
virtually destroyed, and her construction had to 
be recommenced. Her displacement is 6,375 
tons. The engines are of 19,500 i.h.p., supplied 
with steam by sixteen Normand boilers, and the 
estimated speed is 23 knots. In the next class 
are the Bogalyr and Askold, mentioned last 
month. They are of 6,500 tons displacement, 
and similar dimensions to the Varyag, which 
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was built in Philadelphia. Two similar vessels 
are said to be building at Wyandua and Libau 
respectively, while two others are reported to 
be about to be put in hand at the Nevski Yard 
at St. Petersburg. 

Of smaller protected cruisers eight are reported 
to be in hand. These are the Alma, Izumrud, 
Femichug, and Oleg, building at St. Petersburg ; 
the Boyarin, launched at Copenhagen оп 
June 8th, тоот; the Novick, built at Dantzic, 
and reported to have attained a speed of 
26 knots; the Kalgoula, said to have been laid 
down at Nicolaeff, and an unnamed ship, 
ordered from Messrs. Schichau, at Elbing. 
Another class, said to be a modified edition of 
the Bogalyr type, consists of the Kagull, build- 
ing at Nicolaeff, and the Ofchakoff at Sebas- 
tapol. These vessels are reported to have a 
displacement of 6,250 tons, 19,500 i.h.p., and an 
intended speed of 23 knots. [п regard to 
nearly all these cruisers some ; uncertainty 
exists. 

SWEDEN. 


The Acram, coast defence vessel, mentioned 
in the August number, is reported to have com- 
pleted her trials. This vessel is of 3,700 tons 
displacement, 6,500 i.h.p., and steam is supplied 
by eight Yarrow water-tube boilers. The mean 
speed exceeded that anticipated by the contract 
by six-tenths of a knot, and the horse-power ob- 
tained also exceeded that which was anticipated, 


. being 7,500, giving a speed of 17°26 knots. 


The coal consumption worked out at 1°78 tons 
per unit of power per hour. Messrs. Yarrow 
and Co. have also completed for the Swedish 
Government a torpedo-boat destroyer ordered 
in November last year. 


MEXICO. 


Two gunboats for Mexico were launched at 
Elizabeth Port, N.J., on September 13th, and 
named the Tampico and El Cruz. They are 
steel vessels, 201 ft. 6 in. long, 32 ft. 10 in. beam, 
IO ft. draught, 980 tons displacement, and 
16 knots speed. The armament consists of four 
4-in., and four 6-pounder guns and one torpedo- 
tube. Steam is supplied Бу Moshe water-tube 
boilers, and the coal capacity and ordinary 
draught is 170 tons. Fore and att sail power 
for auxiliary purposes is given on two pole 
masts. The only protection is that afforded by 
the coal bunkers. 
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CHARGING OF MINERAL AND FURNACE EQUIPMENT. 
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In the three preceding articles the author dealt with the choice of site, the selection of ores, and 
the most economic methods of transportation from the mine to the mouth of the furnace.— Ёр. 


LY; 


SOME FURTHER AND CASUAL NOTES ON THE 
CHARACTER OF STOCKYARD ARRANGEMENTS. 


N the present article a further 
reference may with ad- 
vantage be made to the 
stockyard arrangements. If 
satisfactory these should 
obviously secure the com- 
mand of an adequate and 

! continuous supply of 

minerals for the furnace, and they should also 

be sufficiently compact to require the least 
possible necessity tor transport. It is, of course, 
impossible to formulate a scheme that will 
uniformly satisfy all conditions, as so much 
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depends upon the topographic characteristics 
of the furnace site, and the distance from the 
main railway. The schemes will require to be 
further modified, if blast furnaces are directly 
associated with open hearth steel furnaces. 

An entirely satisfactory stockyard and house 
arrangement should include the adequate pro- 
vision of covered mineral bins, with associated 
arrangements for securing the removal of some 
part of the sensible moisture from the minerals 
before they are charged into the furnace. 

Any blast-furnace arrangement designed to 
secure the maximum of efficiency will include the 
provision of arrangements to preserve the coke 
and mineral from the effect of wet weather, as 
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THE NEW ANGLO-AMERICAN FURNACE OF THE SHEEPBRIDGE COAL AND IRON COMPANY, LTD. 


Showing the Dust-Catchers, and in the rear the Furnace Inclined Hoist, 


it is well known that coke will absorb or retain 
a considerable percentage of its own weight of 
water. It may, however, be assumed that the 
moisture included in ordinary coke and lime- 
stone will absorb theoretically some 2 per cent. 
of the thermal assets contributed by the coke, 
in effecting merely the evaporation of the 
sensible moisture carried into the furnace by 
the minerals. Very probably in the process of 
practically effecting the evaporative operation, 
at least 4 per cent. of the thermal assets are 
absorbed ; so that in a turnace requiring 500 
tons of coke per diem, 20 tons of coke is 
absorbed in evaporating the sensible moisture ; 
and a simple calculation. will show that the 
capitalised value of this wasted thermal energy 
would economically justify the provision of 
roofing covers for the coke and ore stocks. 

The American system of employing double 
stock bins is excellent ; a section of such a 


stock bin is shown on p. 282.* In one American 
example, and typical of the best practice, 130 
double deck stocking bins are provided. The 
upper bins provide store rooms for the coke 
and the limestone, and the lower ones are 
allocated for the reception and storage of the 
iron ore. Each of the bins has a sectional area 
in plan of 256 square feet, inclosed in sides 
16 ft. by 16 ft. The floors of the bins slope at 


* The stock vard arrangements of the Sharon Iron Co., 
Ltd., U.S.A., consist of four railway sidings traversing 
the stockvard, two of which are eievated, and run along- 
side the open hearth steel furnace charging platform. At 
the end of the stockhouse is located the mixing house, 
equipped with ore-breakers or pulverising machinery. 
Alongside the stockhouse there is a machine shop con- 
structed of steel and brick, 114 ft. wide by 132 ft. long. 
The machine shop is commanded by a 20-ton electric 
crane, and is equipped with a full complement of modern 
repairing and erecting tools, such as shapers, boring 
mills, planers, etc, The blacksmith's shop is a capacious 
structure, 190 ft. long by 75 ft. in width, and has associated 
with it a carpenter's shop equipped with modern wood- 
working tools. 
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FIG, 3. 
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THE HOIST AND THE CHARGING GEAR OF THE NEW ANGLO-AMERICAN FURNACE 


OF THE SHEEPBRIDGE COAL AND IRON COMPANY, LTD. 


an angle of 45 deg., and are formed of maple 
planks laid on a backing of 4 in. of oak.* The 
mineral freight cars run directly over the two 
decker or double stage bins, and discharge 
their contents directly into them. The dis- 
charge of the minerals is effected by guillo- 
tine or rotating discharge doors, which allow 
the minerals to fall into a transport car or into a 
conveyor band—a method of electric transport 
that has already been described in these columns.t 

For covering these stock bins, either a roof 
can be supplied or the hatchway openings can 

* In the construction of mineral stock bins it is found 
that it is more economical to employ heavy oak timber 
than to use steel. The bins are generally equipped with 
double discharge doors. 

ї The weigh-bridge electric ore transporting cars, after 
receiving their mineral contents from the stock bins, move 
around a loop, the arrangement of transport being such 


have sliding doors to prevent atmospheric mois- 
ture or rain from entering the bins. Theauthor 
strongly urges the economic importance of main- 
taining the coke and ore in as dry a condition 
as possible prior to their removal to the furnace. 


ANGLO - AMERICAN EXAMPLES OF MINERAL 
ELEVATION AND FURNACE CHARGING. 


Although the majority of British blast 
furnaces are almost archaic compared with the 
modern American furnaces, still there are 
signs of a great change. The rigid conservatism 
that has prompted the British manufacturer 


that in one direction the cars are receiving their charge, 
which thev deliver to the furnace elevator or hoisting 
skips, returning in sequence from ап opposite direction 
to receive additional mineral from the stock bins. The 
coke and ore transporter cars are constructed of steel, 
having square cross sections, bevelled bottoms and sides, 
and a holding capacity of 75 cubic feet. 
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to cling to obsolete plant, and uneconomical 
and irrational processes, is at last breaking 
down, and it is cheering to know that the 
breach thus made, is becoming wider day by 
day. 

Some of the more progressive and receptive 
of our manufacturers, have weighed and 
measured by their own personal contact and 
examination the pros and cons of the modern 
American practice, and they admit that the 
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course, there are circumstances that absolutely 
compeltheemployment of modifications only, but 
whenever possible the full programme of all 
the essentials of proved importance should be 
embodied in the design or scheme of industrial 
reform. 

A British firm which has adopted American 
methods of hoisting and charging minerals 
is the Sheepbridge Coal and Iron Company, 
Ltd. Mr. Herbert Pilkington, M.Inst.C.E., 
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FIG, 4. THE ELECTRIC SUSPENDED CALCINED MINERAL TRANSPORTER— 
SHEEPBRIDGE COAL AND IRON COMPANY, LTD, 


changes from British practice have been justified 
by results, and the Americanisation of British 
furnaces has commenced. 

The danger is that British manufacturers 
will only make tentative or incomplete changes, 
and we know that a timid application of a new 
system often proves a comparative failure, 
where a more complete process of reform 
would have proved an encouraging success. Of 


is responsible for the pioneer Anglo-American 
furnace hoisting and charging equipment 
(figs. 2 and 3) design. A reference to the illus- 
trations (figs. 2 and 3) will show that American 
precedent has been closely followed. The 
capacity of the elevating gear is equivalent 
to the supply of the furnace with all 
the minerals necessary for the production 
of a weekly output of 1,500 tons, or 214 
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tons per diem. As the ratio of the 
minerals is 70 cwts. to each ton of pig-iron, 
and the equivalent of 25 cwts. of coke in addi- 
tion, the full hoisting potential ot the new 
Sheepbridge Coal and Iron Company's furnace 
is certainly a high one. 

The mineral for the new furnace is stocked 
in a cupola calciner. Electric transport cars, 
shown in fig. 4, receive the mineral, and trans- 
port and hoist it to the elevator skip. 

The charging arrangement is such that the 
mineral is dropped from the lip of the main bell 
in a regular stream, so that the mineral is evenly 
deposited into the furnace. 

The entire transporting and elevating gear is 
electrically actuated by energy generated by the 
author's blast furnace gas-power system. 

This is the pioneer English installation, in 
which the gas generated from the fuel in the 
blast furnace is directly utilised for generating 
dynamic energy, to be afterwards electrically 
transformed to transport the replenishing fuel 
and mineral to the mouth of the furnace. The 
same gas power generates the electric lighting 
energy as well. Great credit is due to Mr. 
Pilkington for his pioneering enterprise, which 
in some respects has secured a progress in 
advance of American practice. The blast-furnace 
gas-power electric generating station is shown 
in fig. I. 

Another British furnace which embodies in its 
design the American system of internal mineral 
transport and elevation, is that constructed 
by the Millom Iron Company, Ltd. The 
furnace manager, Mr. А. Sahlin, reports that 
he has succeeded in co-operating with his men 
so that the output is not limited, and everybody 
associated with the furnaces works for the best 
practiceandforthelargestoutput. Mr.Sahlinhas 
been fortunate in being able to obtain the same 
{тее hand regarding labour as is enjoyed by the 
American ironmasters. He has succeeded in 
satisfying his employees that the principle of 
giving the reward for merit where it is justly 
due is better for their own well-being, and also 
for that of the firm, than is the cast iron (“ca 
canny ") restriction of the British trade unionist 
control. Mr. Sahlin may have really done some 
service to this country, and it is quite possible 
that the records of the success of the Millom 
furnaces will provide an object lesson that 
cannot be explained away by the sophistries, 
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however subtle they may be, of the labour 
agitators. 

The latest application of the American mineral 
transporting systems applied to British furnaces 
is that illustrated in hg. 5, which represents the 
Brown hoisting and automatic stock distributing 
gear applied to the new furnace of the Palmer’s 
Shipbuilding Company at Jarrow. 

The following is a brief description of this 
up-to-date furnace, hoist, and automatic stock 
distributor. So completely automatic is the 
arrangement that one man in charge of the hoist 
can control its working. The inclined structure 
is built entirely of steel. All the bearings of the 
rotating parts are of the dust-proof pattern, 
fitted with large and easily accessible oil cells. 
The mineral distributor 1s heavily proportioned 
of cast iron, and rotates on a steel bearing, 
having a cylindrical gear that is actuated by a 
pinion mounted on a vertical shaft, which, by 
a suitable gearing and clutch, is connected with 
the main hoisting machine, and this in such a 
way that when the skip is actually being hoisted, 
the clutch is inoperative. When the skip is 
being lowered, the clutch is connected to and 
turns the distributor around a tixed angle. 

The proportions of the skip аге such that 
four full loads constitute a charge. The furnace 
bell-charging cone is built up of steel plates 
made up in sections bolted together, so that any 
section can be quickly dismounted and pulled 
away to permit the bell to be taken out, and to 
facilitate this operation the cone sections are 
provided with rollers. The cone is also pro- 
vided with explosion doors, and on referring to 
the figure it will be noticed that the equipment 
includes an overhead travelling gear, which 
permits the charging bell to be changed in a 
few hours. 

The capacity of the skip is 120 cubic feet, 
and the hoist equipment is capable of handling 
1,300 tons of material per diem. The skip is 
built up of steel plates, eliptical in shape, 
and fitted with a false steel plate lining 
on the inside, so arranged as to be easily 
renewable. 


HOISTING ENGINE. 

This is of the non-reversible type, double 
cylinder, 12 in. in diameter, with 15 in. stroke, 
and is equipped with hand friction brake and 
powerful friction clutch. 
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FIG. 5. 
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BROWN HOISTING GEAR APPLIED TO THE NEW FURNACE OF THE PALMER'S SHIPBUILDING 


AND IRON COMPANY, LTD., AT JARROW-ON-TYNE. 
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TESTING THE HEIGHT OF THE FURNACE BURDEN, 
OR STOCK. 

To enable the hoist operator to ascertain at 
any time the exact height of the burden of the 
furnace for the purpose of preventing under or 
over-charging, four rods are let into the top of 
the furnace (as shown in fig. 5) through suit- 
able openings, and the rods are connected with 
dials located in the hoist operating house, so 
that as the rods are lowered into the furnace 
they visually indicate the exact height of the 
stock. 

Another indicator located in the operating 
house consists of a graded dial connected to 
the bell by a light wire rope ; its gearing is such 
that a drop of 1 in. of the bell corresponds 
to a 3-in. pointer deviation on the dial. There 
is also an automatic indicator for signalling 
the number of skips for each charge, the latter 
being operated by the hoisting drum. The 
dials of all the indicators are prominently 
located in the operating house well within the 
view of the hoisting engineer. 


THE REMARKABLE OUTPUT CAPACITY OF MODERN 
AMERICAN BLAST FURNACES. 


it would probably be difficult to find a more 
striking illustration of the effect of the modern 
and revolutionary changes effected in industrial 
procedure and apparatus, than that furnished 
by the remarkable records of the modern 
American type of blast furnaces. 

Instead of a daily output of 9o to тоо tons, the 
record of an ordinary British blast furnace, we 
have sustained records of modern American 
olast furnaces attaining an output of zoo to 750 
tons per diem, with less than so per cent. 
increase on a furnace of normal capacity in 
British practice. This phenomenal increase 
in output, compared with the comparatively 
small increase in plant, has of course secured 
à considerable economy in coke expenditure 
and in the general working costs of the furnace, 
per ton of output. 


AMERICAN BLAST FURNACE RECORDS. 


In these articles the author has no intention 
of discussing the various qualities or the 
chemical or metalliferous characteristics of the 
minerals fed into the furnaces, as there is abun- 
dant evidence in existence to show that 
American furnaces of identical capacity, using 
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ores of similar metallic value, yield almost 
identical outputs. American furnaces, with 
blast pressure and blast temperature similar 
to those found in certain English furnaces, 
when supplied with iron ores having nearly 
equal metallic contents, have produced similar 
quantities of pig-iron of practically the same 
quality, so that the comparative characteristics 
of the mineral, or raw materials, whether in 
the United States or the United Kingdom, do 
not necessarily enter into the equation that 
explains the American blast-furnace record 
output. 

For facility of comparison, let us tabulate the 
characteristics of (1) an ordinary British blast 
furnace; (2) a more modern British blast 
furnace ; (3) an ordinary American pattern ; and 
(4) an up-to-date type of American furnace. 


Structural British. American. 
an No. 1 No. 2 No. 3. No. 4. 

Working Characteristics. un Modern. Old. Modern. 
Internal capacity of | | | 

furnace in cubic feet] 10,012 | 18,495 | 14,600 | 26,300 
Total height of furnace | | 

in feet js - 60 | 85 75 | 100 
Diameter of bosh іп | 

feet... és T 18:5 | 20 20 | 23 
Diameter of hearth in | | 

feet .. M us 10 | II! | II | 15 
Pressure in lbs. of air | | 

blast .. we т 5 7 | 5 15 
Temp. of аг blast, 

e Fah... - ..| LIOO" 1,100"; 1,f00%! I,100? 
Cubic feet of air blast 

per minute . -| 10,012 | 17,263 | 16,000 | 50,000 
Out-put of iron in tons | 

per 24 hours T 95 200 200 | 570 
Weight in lbs. of coke 

consumed per ton ot 

Iron produced 2,350 | 2,206 1,912 1,780 
Output of iron per sq. 

foot of bosh area in 

tons .. $s e| 0354 0650 | 0056 1°37 
Output of iron per sq. | 

toot of hearth area in | 

tons .. i es 1'201 21068 2°10 323 
Ratio of bosh diameter | 

to height — .. G[E:334 1E 2:425 1:328 [T : 4°60 

| 


From an examination of the tabulated data, 
the coincidence of the increased output of iron 
with increase of volume or weight of air sup- 
plied to the furnace is at once apparent— 
in fact, it will be realised that if the out-put 
of the British furnace No. 2 is multiplied 
by the volume of air employed for the 
American high record furnace No. 4, and vice 
versa, the difference between the results is 
practically unappreciable ; showing that the 
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master factor explaining the difference in the 
output of the two furnaces is the variation in 
the supply of air. The weight of the air 
actually fed to any blast-furnace is, of course, 
that equivalent to the displacement caused by 
the piston in its indrawing stroke in the blowing 
tub. The air pressures established, and shown 
on the engine-house mercury gauge, simply 
represent the aggregate of the effect of 
frictional resistance to the flow of the air in the 
air mains, recuperator hot blast stoves, and 
especially by the burden in the furnace itself. 
The author strongly recommends the employ- 
ment of a pressure gauge on the horse-shoe 
mains of each furnace, if not at each one of the 
tuyeres. 

The actual weight of air corresponding to 
the different volumes at atmospheric pressure 
and at 60 deg. F., or that of the air drawn 
into the blowing-tub, is for the different volumes 
as follows :— 


Volume of air per 

minute, cubic feet | 10,012 | 17,263 16,000 | 50,000 
Weight of air per 

minute, Ibs. ... 754| 1,317 1,225 3,815 
Iron, output per 

diem, tons 7 95 206 200 570 
Weight of air in 

Ibs. per minute, 

per ton of iron 

produced per 

diem Те 8 64 6:2 67 


Of course the pressure established on the air 
in the hearth of the furnace, even if it is 
within 2 165. of the maximum pressure shown 
on the gauge in the blowing engine - house, 
means that the density of the air must be greatly 
increased, and this means, in other words, a 
greater weight of oxygen contained in a given 
volume of furnace hearth space, and the com- 
bustion energy is pro lanto increased. 

The pressure established at the furnace hearth 
is of course the degree determined by the resis- 
tance of the burden to the flow of theair. The 
diagram shown in fig. 6 demonstrates the effect 
of the increase of weight of air introduced into 
the furnace hearth in a given time. 

The comparative increase of heat intensity is 
the measure of the vertical ordinates from the 
datum line to the point of intersection of the 
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line corresponding to the volume, and, where it 
is crossed by the line drawn diagonally across 
the diagram. (N.B.) These units are merely 
those employed for graphic comparison. 

Now take the equivalent unit of intersection 
corresponding to a volume of 28,000, and a 
pressure of 8 lbs., whereas the intensity that 
might be numerically expected to follow the 
doubling of the pressure and volume would be 
8, it is actually то, showing that the increased 
pressure has raised the intensity by 25 per 
cent. 


HIGH PRESSURE FURNACES—THE ADVANTAGES OF 
HIGH AIR BLAST PRESSURE. 


The diagrams given show clearly that the 
high air blast pressure (and weight of air 
equivalent) is the master cause of the splendid 
output records associated with modern American 
furnaces. Тһе explanation is not difficult to 
find—it is the one common to all thermal 
operations, 1.c., the economy due to intensif- 
cation of thermo-chemical operations. Whether 
the application is for the production of light or 
heat, the economy of concentration or high 
intensity is equally marked. 

Given any cubic space in which it is proposed 
to establish a degree of heat intensity, it must 
be obvious that the heat will be a direct 


. function of the weight of combustible actually 


burnt in a given time. The enclosing wall 
surface will be the same, whether one ton or 
hve tons of carbon is oxidised in a unit of 
time, and the degree of heat energy generated 
will entirely depend upon the weight of air 
introduced in the unit of time, assuming of 
course that the carbon, say coke, is supplied 
in the equivalent proportion to the weight of 
air. The author here begs to suggest that the 
term ‘pressure and volume of air per minute " 
should be discarded, and that of '*weight of 
air" should always be used. The character of 
the misconception amongst many blast furnace 
managers, due to the employment of the former 
term, will be understood when it is known that 
in order to secure a higher air-blast pressure at 
the tuyeres, the latter have been deliberately 
reduced in their diameter, thus increasing the 
frictional resistance. As this has been done 
without increasing the piston speed of the 
engine or the number of the tuyeres, the change 
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FIG. 6. DIAGRAM SHOWING THE CONCENTRATION OF HEAT DUE 
TO AN INCREASE OF PRESSURE (AND VOLUME) OF AIR IN 
BLAST-FURNACES. 


has produced no benefit, but on the contrary an 
adverse effect, due to the air leakage caused by 
the increased pressure, and also to additional 
work being thrown back on the blowing tub 
piston. Of course, the result of this reduction 
of the tuyeres has reduced the output, much to 
the surprise of those responsible for the re- 
duction of the tuyere diameter. 


THE COST INVOLVED IN THE INCREASED WEIGHT 
OF AIR. 
It has been conclusively proved that the 
master factor in the equation of blast 
furnace efficiency is the intensification . 
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Now, this increased 
weight of air involves, as 
an obvious consequence, 
the establishment of an in- 
creased air-pressure by the 
blowing engine piston, be- 
cause it must be clear to 
the reader that if twice the 
weight of air is forced in 
a given time through the 
interstices of the more or 
less porous burden of a 
furnace, then the resistance 
to the passage of the air 
through the burden must be 
augmented fro tanlo. Now 
this increase of resistance 
involves a greater expendi- 
ture of dynamic energy, but, 
as the author has already 
demonstrated іп other 
papers, there is in the waste 
effluent gases flowing from 
the British furnaces a 
dynamic - power - producing 
potential far in excess of 
that necessary to secure the 
weight of air that can ever 
be demanded by a furnace 
under any possible соп- 
ditions of economic and 
high capacity working. 


20 lbs. 
CJ 


of combustion energy in the furnace FIG. 7. GRAPHIC DIAGRAM SHOWING COMPARATIVE DEGREES 
hearth and bosh, which means the OF CALORIFIC INTENSITY, DUE TO VARYING AIR BLAST 
supply of an increased weight of air DENSITIES EQUIVALENT TO THE DIFFERENT PRESSURES 
and fuel in a given time. PER SQUARE INCH INDICATED. 
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CONSUMPTION OF COKE HAS FOLLOWED THE INCREASE IN THE 
PRODUCTION OF PIG-IRON PER DIEM. 


Of course, all steps towards an economic 
ideal should be taken cautiously (and this does 
not necessarily mean slowly), because it can be 
easily conceived that the variation in the 
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character of a blast furnace 
burden, made up of special 
mixtures of ores determined 
by local conditions, and struc- 
tural character of coke, will 
often require some special 
modification to secure the 
economic and output efficiency 
results desired. 

The author is of opinion, 
however, that if the coke 15 
structurally hard and firm, the 
charging arrangements satis- 


. factory, and the number of 


tuyeres sufficiently augmented, 
nothing but progress towards 
economy of output can follow 
the increased supply of air, 
and thus bring the British 
furnaces into line with the 
up-to-date American ones. 


STATIC STRUCTURAL CHANQES. 


In providing an additional 
weight of air for existing 
furnaces, it must not be over- 
looked that the shells, or 
casings, of the hot blast stoves 
and gas mains should be 
adequately strengthened. In 
the new furnaces, the static 
structural features represent 
a great improvement upon 
those of the old type. Lattice 
work, and built-up steel girder 
columns for supporting the 
mantels have now replaced 
the old and clumsy cast-iron 
columns and  mantels, thus 
giving more clearance around 
the hearth. In Germany, the 
more elaborate, if not fantastic 
designs, include light lattice 
columns, supporting platforms 
at various altitudes of the 
furnace shell. Probably a cir- 
cular or ring form of platform, 
embracing the furnace shell, 


might with advantage be provided. If this plat- 
form were suspended and counterbalanced, and 
guided by vertical steel ropes in tension, it 
might also be raised and lowered for the purposes 
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A is the Up-to-date American Furnace. 
B , Old Type 


of renovation, construction, and repair, and 
examination of the furnace and its shell. 


EQUAL DISTRIBUTION OF THE AIR TO THE HEARTH 
| ZONE. 


With the increased weight of air supplied to 
a furnace hearth per minute the importance of 
a more complete distribution of the air ejection 
round the circle constituting the side wall of 
the hearth becomes apparent. Whilst the 
normal pressures of the British furnace meant 
only the introduction of some 300 cubic feet of 
air a minute per linear foot of hearth wall, the 
modern American hearth wall has distributed 
through it some 1,447 cubic feet of air a 
minute per linear foot of hearth enclosing wall. 

To maintain the normal number of tuyeres 
common to the old type of furnace hearth with 


es .. e * ee YS p 
C is the Best Type British Furnace. 
D , Old Type " - 


such an enormous air addition is clearly im- 
possible, and consequently one finds that the 
number of tuyeres in modern American prac 
tice has been augmented, so that now a tuyere 
is. placed in every three linear feet of hearth 
wall circumference, instead of (as in the normal 
British practice) 1 tuyere in every 5 or 6 ft.* 


* The author considers that even the modern American 
practice in distributing the air to the hearth zone is not 
satisfactory. He would develop the multiple tier system 
of applying the tuyeres, and instead of two tiers or rings 
of tuyeres he would employ three, alternating the posi- 
tion of the tuveres, so that no tuvere has another directly 
beneath it. In this manner an almost perfect air dis- 
tribution around the hearth zone would be obtained. Of 
course, the number of tuyeres and their disposition would 
be decided with proper regard to the structural require- 
ments of the hearth jacket casing. By the arrangement 
suggested, an approach to the ideal distribution of air, by 
an annular aperture, would be realised. 
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Any attempt to increase the weight of air 
supply to existing British blast furnaces must 
include a new scheme of distribution of the 
air around the hearth. The employment of a 
greatly increased weight of air with the existing 
number of tuyeres would certainly be fatal to 
complete success. 


FUEL OR COKE EXPENDITURE PER UNIT OF 
IRON PRODUCTION. 

The effect of rapidity of combustion in 
reducing the loss of heat by side wall radia- 
tion is very marked. We know that, owing to 
the increased weight of air employed, the 
salient characteristic of the modern American 
furnace, the pig-iron output has been immensely 
augmented. Although the internal capacity of 
this furnace per se is only some 50 per cent. 
greater than that of the old type of British 
furnace, yet the output of the furnace has been 
augmented in the ratio of 6 to r. 


Another very important economy that 


American practice has secured, and one that . 


the British. people should appreciate, is a 
reduction in the expenditure of coke necessary 
to produce a given reducing and melting effect in 
the blast furnace, a result due to the increased 
calorific intensity and rapid reducing operations 
of modern American practice. (See graphic 
diagram, fig. 8.) 

In the ordinary type of British furnace, an 
expenditure of 2,350 lbs. of high quality coke 
is required to reduce high quality ore, and to 
melt the product. In the American high 
capacity furnace this object is attained by an 
expenditure of 1,780 lbs. of coke, equivalent to 
a fuel saving of no less than 23:3 per cent. 
Even if this percentage of economy is reduced 
by 5 per cent. to allow for a possible higher 
metallic content in American ores, there 
is still an economy of 10'3 per cent. in the 
expenditure of coke. Now, to thoroughly 
understand the potential vaiue of such an 
economy, let us apply the measure of it to the 
British yearly output for 1900, which equalled 
9,300,000 tons. We will estimate the expendi- 
ture of coke to be the average expenditure in 
British furnaces and to be equivalent to 2,350 
lbs. per ton of output, because, although the 
fuel consumption in many British furnaces is 
far higher than this, the mineral used in these 
furnaces has a far lower content of metallic iron. 
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Now the British output for the year I900 
equalled some 9,300,000 tons of рір-ігоп. 
Therefore, the expenditure in coke is 

9,300,000 X 2,350 X 19'3 

^ —— 2,0 X 100 — — 
If we take this coke as having a value of Iss. 
per ton, the gross annual saving will be 
£1,412,282, which is equivalent to the payment 
of то per cent. on a capital outlay of over 14 
millions sterling —an amount that could certainly 
be justifiably expended in securing the 19'3 per 
cent. economy in the expenditure of coke per 
ton of pig-iron. No wonder that American 
ironmasters have become rich beyond the con- 
ceptions of a Croesus. 

The author is satisfied that even the remark- 
ably low consumption of coke—the greatest 
tribute to the value of American practice—can 
be surpassed. There is still ample margin 
between the theoretic possible and the already 
attainable. 


== 1,883,043 tons. 


THE TUYERES. 


Reference has already been made to the 
importance of supplying an adequate number of 
tuyeres for the even distribution of air to the 
hearth, and to the necessity for maintaining the 
efficiency of the tuyere as the means of its 
distribution. 

The author considers that irregularities in 
furnace working, due to the inherent inefficiency 
of the tuyere system, have never been sufficiently 
appreciated. With the increased air-blast pres- 
sure, constituting the most conspicuous feature 
of modern American practice, the efficient main- 
tenance of the tuyeres has become more and 
more difficult. There is, in the first instance, a 
heavier flow of air per unit of time, and a pro 
rata movement through the tuyere of a greater 
number of thermal or heat units; and, in 
addition, the intensity of combustion near the 
nose of the tuyere is far higher. 

Consequently, it has been found in American 
practice, that to secure the rapid removal of 
the heat, which might endanger the life of the 
tuyere, copper—the metal far excellence—having 
the highest heat conductivity, is the most reliable 
one for tuyere construction. | 


THE VACUUM SYSTEM OF COOLING A TUYERE. 

When a tuyere is burnt through, the aspi- 
ratory effect due to the flow of air involves 
as an incidental effect the aspiration of the 
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ILLUSTRATION OF AN ARRANGEMENT FOR WORKING THE FOSTER TUYERE SYSTEM 


WITH SIPHON PIPE, 


The vacuum is established by means of a pump, and the vacuum may be maintained after the pump is stopped by opening the valve J, and 


closing valves а and М. 


A represents the Vacuum Pump. 
B Suction Pipe. " 
Delivery Pipe. F " 


” 


Ө... A 
circulating water through the leak and its 
immediate ejection by the air into the fur- 
nace hearth. This results in the dissocia- 
tion of the water, and with it a considerable 
absorption of the heat energy of combustion, 
and also the possible oxidation of the iron to 
Fe, O,E—effects that should, of course, be 
avoided. 

An ingenious and very promising attempt to 
overcome the defects of the pressure tuyere 
system has been made by Mr. Foster. Instead 
of relying upon positive or pressure agencies, to 
force the circulating water through the tuyeres, 


Reference to Figures :— 
D represents the Water Service Pipe. 

E Tuyere Water Tanks. " 
Main Vacuum Seal. J " 


G represents the Inlet Valve. 
» Outlet Valve. 
Bypass Valve. 


Mr. Foster relies either entirely on aspiratory 
energy, or partly on pressure and partly on 
aspiration, to produce such a culminating effect, 
that, in the event of an orifice being produced 
in the shell of the tuyere, owing to imperfect 
circulation, there is little or no tendency for the 
water to be sucked into the furnace. 

The general arrangement of the application 
of Mr. Foster's tuyere is shown in fig. 10; a 
photo of an actual installation of the tuyere in a 
furnace at Darlaston is shown in fig. 11. 

The vacuum tuyere system further provides an 
automatic associate that indicates both visually 
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and orally when the tuyere commences to go 
wrong, and in time to enable the labour staff to 
reduce the degree of the disturbance of the 
working of thefurnace. This automatic system, as 
designed by the author, consists in the provision 
for each tuyere of a mercury gauge, equipped 
with the platinum terminals of an electric 
circuit. When the aspiration in the water- 
supply main falls off through a leakage in the 
tuyere, the mercury in the gauge couples the 
termina!s, causing a bell, gong, or steam whistle 
to sound, while a semaphore simultaneously 
indicates the number of the leaky tuyere. The 
water supply to this tuyere is immediately cut 
off, and the defective tuyere is at once replaced 
by a sound one. (See fip. 12.) 

All well-equipped works are provided with 
some form of water cooler to reduce the loss by 
evaporation of the water used in the furnace 
cooling operations. 


THE LINES OF THE FURNACE. 


The intensification of the energy of combus- 
tion, with its sequence of more rapid reduction 
of the iron ore, has commensurately increased 
the speed of the descent of the mineral, and 
this accelerated movement has necessarily 
evolved some considerable variation in the form 
of the vertical cross section of the furnace. The 
measure of the variation from the old design 
will be readily understood on referring to 
hg. 9. In the diagrams half sections are 
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FIG. 12. FOSTER’S VACUUM SYSTEM. 
Showing the Thwaite Automatic Electric Signalling Gear. 
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shown of a modern American (аттас, A, of 
of 570 tons daily capacity, with other furnaces, 
B, C, and D, the daily capacities of which are 
given in the illustration. 

It will be seen that the vertical angle of incli- 
nation of the bosh-lines varies from 78 deg. to 
75 deg. and 76 deg. measured from the horizontal 
line. 

It will be also noticed that the difference 
between the ratio of the height of the bosh, 
measured from the hearth line to the head of the 
widening slope, to the height of the furnace, 
of the new and old types of furnaces, is 
considerable. In the new furnaces it is about 
one-sixth of the height ; in the early. American, 
one-third ; in comparatively modern British, 
one-fourth ; in early British furnaces, it was 
one-third. 

As the descent of the minerals in the new 
American type of furnace, with a daily output 
capacity of 570 tons per diem, is equivalent to 
the fall of 1,710 tons of mineral 106 ft. in twenty- 
hours or 4°42 ft. іп one hour, it will easily be 
understood that the wear of the furnace lining 
is much more severe than it is in the older type 
of British blast furnaces where the descent is 
very sluggish. For instance, in a typical old 
style furnace of 95 tons daily capacity, 285 tons 
of mineral will fall 2.5 feet in one hour, so that 
the comparison in the rate of descent between 
the two furnaces is as follows :—(1710 X 4.42) : 
(285 x 2 5) = 7585 : 712 - or roughly the energy of 
descent is ten times greater in the new American 
type than it is in the old type of British fur- 
naces. This descending movement is enclosed 
within a lining wall circle of nearly the same 
linear dimensions, therefore it might naturally be 
expected that the bosh and hearth lining of the 
new furnaces would be rapidly worn away by 
abrasion or attrition of the minerals in contact 
with lining surfaces at high temperatures. 

The American constructors, with character- 
istic boldness, have faced this difficulty by the 
application of a furnace-lining cooling system 
that has most conclusively established its 
efficacy—a quarter of a million tons of pig-iron 
have been run from the same furnace (equivalent 
to the descent of at least one million tons of 
minerals) without involving more than one 
relining operation. 

The following is a specification of the main 
features of the American system of furnace 
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structure cooling: The bosh lines are main- 
tained sufficiently cool by the employment of 
ten rings of bronze coolers. Cast iron coolers 


are located above the upper bronze rings. Two 
bronze coolers are also installed below the 
tuyeres. (See illustration on page 382, 


September number.) It is also even suggested 
that the throat of the furnace should be water- 
jacketted. 

In one typical American blast-furnace installa- 
tion seven millions of gallons of cooling water 
can be circulated through the lining coolers and 
tuyeres in twenty-four hours. In order to 
establish a continuous head of water to maintain 
positive circulation, the water is initially de- 
livered to a standpipe 150 ft. in height, with an 
internal diameter of r2ft. Auxiliary pumps of 
asimple plunger type are provided as stand- 
byes. A positive pressure of water equal to 
25 lbs. applied to the cooling system below the 
mantels is maintained. The cooling system 
above the mantel is merely fed by gravity 
flow. 

The hearth linings are externally encased 
with steel castings, over which sprays of water 
are constantly flowing ;* and in addition, the 
casing carries a coil of pipes, through which 
water is rapidly circulated. 

All the small water connections are equipped 
with ball and socket unions of the best quality. 
It is false economy to provide water fittings of 
inferior character, although this is not an un- 
common feature in some furnace equipments. 


THE MAINTENANCE OF INNER SURFACE 


FURNACE LINING. 


OF 


It is well known that if a furnace works well— 


* The following are some of the structural character- 
istics of a modern furnace lining: Light cast iron or 
steel rings are fixed on the upper level of the furnace 
to protect the stock lining inside surface walls from the 
etfect of violent impact of falling minerals. In addition, 
the stock lines are protected with several rings of cast 
iron segments. The mantels supporting stock lining 
are built of 8 in. steel plates with two courses of J-in. 
plate, one over and one under the mantel. 
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this means that the air flows uniformly through 
the burden of the furnace—there is a constant 
deposition of finely divided carbon in the 
reducing zone. Some of this forms a coating 
over the surface of the furnace lining, and thus 
constitutes a great protector against the in- 
fluence of the effect of oxygen on the siliceous 
material with which the hottest parts of the 
furnace are lined. This carbon lining is of 
great importance, for on its own maintenance 
depends the successful uniform working of the 
furnace, and the preservation of the furnace 
lining. It will, however, easily disappear under 
the influences of attrition and oxidation, and 
therefore a durable artificial substitute would 
be very valuable. The author suggests that 
such a lining surface might be obtained by coat- 
ing the inner or exposed surface of the lining 
bricks with silicon-carbide or carborundum. 
There may be some little difficulty in applying 
the material in silu, but the author thinks it 
would be surmountable if a segious attempt to 
carry out the idea were made. 


THE REMOVAL OF THE SLAG. 


The common method in modern furnace 
practice is to remove the slag by means of 
bogie ladles, which are so constructed that the 
mass of slag can be bodily tipped out of the 
ladle with the least possible residue of skull on 
the sides or bottom. 

In furnaces producing a basic slag, it is a 
common operation to granulate the slag tor 
agricultural purposes by immersing it in water 
whilst in a fluid state. Another example of the 
use of fluid slag is the production from it of 
a fibrous product, known commercially as slag- 
wool. Of course the appropriate commercial 
utilisation is determined by the chemical 
characteristics of the slag. 

Attempts are being made, and with consider- 
able promise of success, to use blast-furnace 
slag as the basis for the production of a com- 
mercial cement, approaching that of Portland. 


ARE BRITISH 


RAILWAYS 
INSOLVENT ? 


\ 


BY 


CHARLES ROUS-MARTEN. 


The Author, from an entirely independent standpoint, deals with the interesting controversy opened 
by “An American Railway Official" in the 27е. 


CURIOUS and highly in- 
teresting controversy has 
been started by the Times, 
having for its subject the 
problem whether the rail- 
ways of Britain are or are 
not insolvent. It was 

opened by a contributor, described as “а 

writer who having begun his railway career in 

this country, has attained an important position 
on the wider stage of the United States." He 
styles himself simply “Ап American Railway 

Official.” His attitude is thus indicated by the 

Times: “ Broadly, he throws doubt on the 

solvency—we might almost say he proclaims 

the insolvency—of English railways as a whole, 
and the English public have invested in English 
railways a capital about twice the whole National 

Debt." Clearly then, the question at issue is a 

very large one. 

The ' American Railway Official" begins 
insidiously with praise of a certain American 
railway—the Delaware, Lackawanna апа 
Western Railway Company—which, to save 
space, I will take the liberty of referring to 
henceforward as the D.L.W. line ; but he soon 
discloses his actual programme, which is a 
comparison between ''the methods in vogue on 
an American and on a British line.” He selects 
the North-Eastern as the special British 
example, and he compares its figures for the 


latter half of the year тоот with those of the 
American railway just mentioned, for the same 
period. 


THE NORTH-EASTERN RAILWAY CRITICISED. 


After setting forth a formidable array of figures 
quoted from the respective balance sheets of 
the two companies, he sums up the North- 
Eastern result as follows: “It is evident from 
what has been stated that its current operating 
charges were relieved at the expense of capital, 
that this process has been going on for so many 
years that the corporation is suffering from 
over-capitalisation, and what was begun, per- 
haps as a temporary expedient to pay a large 
dividend, has become a chronic necessity. The 
halt- year's balance-sheet shows the progress of 
the disease. With a decreased income of 
£60,875 for the half-year, its managers charged 
to capital on account of lines and works open 
for traffic, £284,973, and for working stock 
(carriages), £096,117; total, £381,090, the 
equivalent of fully 23 per cent. of its dividend." 
And he deduces the conclusion that “the 
company could not fairly pay the balance of 
34 per cent. if it had dealt properly with the 
revenue account, and charged it with all 
necessary outlay to maintain the road, works, 
and equipment up to the high standard of 
efficiency necessary for safe and economical 
working. This has been shown from its own 
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figures, and is doubly clear when contrasted 
with the policy of a railway company managed 
on ordinary business principles." 


A “MODEL” AMERICAN LINE. 


The "American Railway Official" finds it 
* refreshing indeed" to turn to the report of the 
D.L.W. line. “According to that report," he 
says, "operating expenses are charged with 
3,304,253 dols. (£660,851) for maintenance of 
way and structures. Included in this is 'the 
cost of various renewals, improvements and 
additions of an unusual character, aggregating 
the sum of 1,228,953 dols. (£245,791). Of this 
amount, 259,847 dols. (£51,969) is for new 
bridges ; 121,707 dols. (£24,341) for interlock- 
ing and signal apparatus ; 329,337 dols. (£65,867) 
for sundry sidings, yards, and track ; 110,750 
dols. (£22,150) for new depots, freight houses, 
etc. ; 95,240 dols. (£19,048) for water and fuel 
stations; 84,670 dols. (£16,934) for new turn- 
tables, round-houses, pits, engine-houses, etc., 
and the balance of 227,402 dols. (£45,481) for 
sundry changes and improvements in buildings, 
new buildings on the line, and yards and 
sidings in course of construction. In addition 
to the item of 259,847 dols. (£51,969) for new 
bridges, there was expended and charged to 
renewal (not capital) account the sum of 
1,007,255 dols. (£201,451), being the amount 
pid during the year for new steel bridges 
erected at different points on the line to take 
the place of old ones which were light and 
unsafe for the company's present traffic." 


THE '"PROFLIGQACY" OF BRITISH RAILWAYS. 


A lengthy quotation from the report follows, 
showing that many charges which, according to 
the “ American Railway Official,” arein England 
charged to capital, were on the D.L.W. line 
paid out of revenue. He thinks this is “a 
strong impeachment of British management,” 
and he asks "How many British lines, for 
example, could follow such a course as the 
Lackawanna Company, and continue to pay 
anything like the dividends they have been 
declaring for years, or how many could pay any 
dividend upon their present capital?" He 
goes on to say: “The situation is all the more 
serious from the fact that it has crystallised into 
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a recognised practice of British: boards of 
directors to place everything that can be 
characterised as extraordinary expenditure into 
the capital account, as well as a great deal that 
cannot, even under the most liberal interpre- 
tation, be so classified. "This has been in vogue 
for 30, nearly 40 years—ever since the prevailing 
form of railway accounts was prescribed, which 
gave an apparent invitation and colourable 
sanction to the prevailing procedure. Financial 
demoralisation has been and is rampant," and 
he asserts that "the increase of capital has 
frequently not even the apparent excuse for 
increase of revenue. He declares that the 
policy pursued is a profligate one, and that 
while such a policy prevails there can be no 
economies brought about, the incentive to such 
economies being wholly wanting. He holds 
that the end must be " that the railways of the 
United Kingdom will get further and further 
behind the times in economical equipment 
and up-to-date transportation methods, in 
addition to being handicapped with a rapidly 
accumulating capital debt, to gain апу 
return upon which it will be necessary to 
charge unreasonable rates and fares, instead of 
continually reducing charges as in the United 
States.” 


THE “TIMES” SUMMING UP. 


In the same issue of the Times this article is 
editorially dealt with. After virtually accepting 
the conclusions of the “ American Railway 
Official,” and summing up his main contention 
as being that “ in the period which he reviews, 
the North-Eastern paid its dividend only by 
charging to capital £380,000 for improvements 
to already existing lines, and that the Lacka- 
wanna paid its dividend only after it had debited 
to net revenue £430,000 for extraordinary 
betterments of its property," the Times goes on 
to зау: " The management of ап ordinary 
business assumes that it is not sufficient to 
maintain the buildings and plant in condition 
out of revenue. Sooner or later, plant, even if 
maintained in first-rate condition, must become 
useless, either because it is superseded by newer 
inventions, or because it is, by change in 
demand, made wholly superfluous. There 
must, therefore, be in some shape or form a 
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sub-tantial reserve, or the company is likely 
some day to get into the Bankruptcy Court." 

In fact, the Times holds that the British rail- 
way companies are “steadily working out their 
mine," and that even if they maintain their 
property out of revenue they have no reserves 
out of which to supplement or improve it, and 
it is contended that “а policy of this kind, if 
continued indefinitely must ultimately 
lead to the extinction of dividends on the 
ordinary stock." 


A PRACTICAL SUGGESTION. 


Then, suddenly, the Times diverges from this 
point of financial policy to deal with a question 
of working, which has also been aired in its 
columns by “А Correspondent.” After admitting 
that "the salvation of English railways will 
hardly be found, as not a few somewhat super- 
ficial critics have fancied, in big bogie-cars," 
it expresses the opinion that there is “ more 
of practical interest " in its correspondent's con- 
tention that: “ At a cost relatively trifling, with 
an almost equally trifling disturbance of exist- 
ing and deep-rooted habits of trade, our existing 
four-wheel coal-trucks could be made to carry a 
load fullv half as heavy again as at present, with 
a resulting economy which a competent critic 
thinks might run into millions per annum." 


A CLEVER PIECE OF SENSATIONALISM. 

These various criticisms have been met by 
Mr. George S. Gibb, the general manager of the 
North- Eastern Railway Company, who inan ex- 
ceedingly able reply exposes several rather vital 
fallacies in the “case for the prosecution " of 
his railway, and also sets up a very skilful 
“case for the defence." Не characterises the 
" American Railway Official's" article as “а clever 
piece of sensationalism," and as largely in the 
nature of “suggestio falsi.” He points out that 
the year 1901 was the most prosperous one іп 
American railway history, and that the D.L.W. 
line had a specially large share of the pros- 
perity, wherefore it used its extra profits from 
the railway, and from collieries which it owns, 
to defray " certain expenditure which otherwise 
might properly have been charged to capital." Mr. 
Gibb also shows that, whereas the D.L.W. line 
spent only 8:8 per cent. of its gross revenue on 
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“maintenance of way and structure," or at the 
rate of £437 per mile, the North-Eastern spent 
thus ro 6 per cent. of its gross revenue, or £584 
per mile, while the sum of £201,451 for new 
bridges, also charged by the D.L.W. line to 
revenue, was (according to the president of that 
line) for "new steel bridges to take the 
place of old ones which were light and unsafe 
for the company's present traffic." 


~ 


CHEAP CONSTRUCTION IN AMERICA. 


In this connection Mr. Gibb remarks : “ It is 
notorious that in original construction the 
American plan was to build railways on the 
cheap, good enough perhaps to begin with, but 
not to last for long. Such work must be 
renewed soon and often. Curves were left to 
be straightened afterwards, grades to be reduced, 
bridges to be rebuilt, and so forth. The work 
on most high-class English railways was of a 
different character—solid, costly, with immense 
reserves of strength, built almost for eternity, 
and not requiring constant renewal. But all 
well-managed English railways with which I 
am acquainted provide fully out of revenue fcr 
all necessary renewals.” 

Further, with reference to the American rail- 
way's expenditure on betterment, Mr. Gibb 
observes that it “includes the cost of 79 new 
engines, at an average cost of £2,550 per engine, 
but they had to break up or sell 72 worn-out 
engines, so that the net result of it all was that 
they added seven engines to their stock, debiting 
nothing to capital.” But he adds: * The North- 
Eastern, in the same year, added 21 engines to 
their stock at an average cost of £2,693 per 
engine, in addition to making provision for 
ordinary renewals, the old engines being re- 
placed in all cases by new and more powerful 
engines, and also without debiting capital with 
any part of the cost." 


THE FINANCIAL PRINCIPLES INVOLVED. 


Finally, Mr. Gibb deals with the standard of 
financial principles involved, which, he remarks, 
the “ American Railway Official" has carefully 
abstained from defining. But the able general 
manager of the North-Eastern Railway frankly 
joins issue with his critic as to the implied 
argument that present-day shareholders are to 


Are British Railways Insolvent ? | 565 


lie-out of their reasonable returns in order to 
provide fat dividends for their successors in 
future years. He says: “ If a shareholder owned 
£10,000 stock in the assumed undertaking in 
1870, yielding him an income of £600 per 
annum, why should he then consent to an 
immediate reduction of his income because he 
foresaw that 30 years afterward the holder of 
his £10,000 stock would only be receiving £460 
per annum? Не would also foresee that the 
shrinkage in net profits would be due to the 
operation of general economic causes, and that 
these causes would operate on commercial and 
industrial undertakings all round, and also on 
prices, and that consequently an adjustment 
would to some extent take place in regard to 
the real value or purchasing power, as well as 
the nominal figure of the income. Why, there- 
fore, should a shareholder of one generation 
pinch himself in income in order to provide 
that the shareholder of a later period should 
have an income at a nominal percentage on his 
capital higher than the percentage prevailing at 
the time throughout industrial and commercial 
undertakings of equal stability ?” 


THE CONTROVERSY FROM AN OUTSIDE 
STANDPOINT. 


Now, as a professional observer, wholly in- 
dependent of all railway companies and uncon- 
nected with any, having, moreover, enjoyed 
somewhat special opportunities of studying 
railway working in many parts of the world, I 
have been invited to comment upon the case as 
it is put forward respectively by the two parties 
to this discussion — the “ American Railway 
Official" and the Times on one side, and the 
North-Eastern general manager on the other. 

It would be alike idle and tedious to debate 
every item in the two armies of figures so ably 
set in array by the combatants. Yet, unless this 
be done, any detailed discussion must needs rest 
upon a hopelessly vague and shifting basis. For, 
be it observed, both sides are agreed that while 
all expenditure for mere renewals ought to come 
out of revenue, some charges for “betterment " 
may fairly be paid out of capital. Thus, the 
sole question at issue under this head is one of 
degree. How much? And this is just one of 
those questions which cannot be answered off- 


hand by the formulation of any axiom. The 
case is verv much on all fours with that of 


THE GREAT BOGIE WAGGON REMEDY, 


which some critics fondly believed to be the 
supreme panacea for all railway financial ills. 
‘Carry your goods and minerals,” they urged,‘ in 
big bogie waggons, holding thirty to fifty tons 


each, and then you will reduce your proportion of ` 


non-paying dead-weight and utilise your lines 


` to great advantage." That view was perfectly 


sound as applied to some cases. If British 
railway companies had only to convey complete 
trainloads over vast distances, as in many 
American cases, the large waggon fully loaded 
would be undoubtedly the best and most 
economical In such a case as that of the 
Caledonian Railway, which runs heavy train- 
loads of minerals that 1emain virtually un- 
broken throughout a long journey, the big 
waggons are manifestly desirable. But when, 
to suit the requirements of customers, train- 
loads have to be made up of innumerable 
relatively small consignments which must be 
left at almost as many wayside stations as there 
are vehicles in the train, or even if left in big 
batches at particular stations, must be readily 
divisible into separate truck-loads for the con- 
venience of the respective consignees, then the 
huge 30- or 50-ton waggons would be a costly 
nuisance—the reverse of a boon. 


THE AMERICAN PLAN OF BUILDING CHEAPLY. 


So with many points in locomotive practice : 
The American plan of building cheaply and 
quickly, getting all possible work out of an 
engine during its life, and using it up unsparingly 
so that at a relatively early period it may be 
replaced by a newer and better machine, has 
its advantages in some respects ; its disadvan- 
tages in others. I endeavoured to set out 
both sides of that case in a paper which I 
read before the Society of Engineers on June 
2nd last, of which copious extracts bearing 
upon this particular point were published in the 
July issue of PaGE's MAGAZINE, pp. 113-115. 


INADEQUATE BOILER РОМЕН. 


The chief defect in the working of British 
railways as compared with that of the American 
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and European Continental lines—viz., glaringly 
inadequate  boiler-power, which so long 
hampered their usefulness, and which, by 
compelling duplication and excessive piloting, so 
seriously augmented the expenses and at the 
same time diminished the carrying capacity of 
the lines, has during the past few years been 
generally recognised. Efforts now are being 
steadily made to atone for past shortcomings in 
this particular, and to provide locomotives of 
power sufficient to perform the duty required 
of them. The financial fruits of this valuable 
reform will be garnered more and more in the 
form of decreased expenses as years go by. 


RENEWALS FROM REVENUE. 


But if the case be open to argument and to 
difference of opinion on points of working, it is 
even more so on the question of finance. А 
disputation might be raised over almost every 
item of outlay on improvements. Probably no 
leading British railway will dream of disputing 
the general principle that all expenditure on 
what is strictly the renewal of permanent way 
or rolling-stock already constructed out of 
capital, should be defrayed out of revenue. If 
ten old engines be condemned and ten new 
ones built to replace them, the charge is, as a 
matter of course, on revenue in the case of every 
properly managed line. But Mr. Gibb tells us 
that not only is this done on the North-Eastern 
Railway, but also the old locomotives are re- 
placed out of revenue by others of much greater 
power. Consequently the ten old engines are 
replaced by new ones with the equivalent power 
of twelve or perhaps fifteen old ones. So, too, 
in the case of the road. It is manifestly 
advisable that when an inferior old permanent 
way is replaced by a better new one, this 
expense should come out of revenue. 


THE INTERESTS OF POSTERITY. 


But the Times appears to go farther than this, 
and to contend that “it is not sufficient to main- 
tain the buildings and plant in working order," 
and that the British railway companies ought 
to "supplement or improve" their property 
out of revenue, as well as maintaining it from 
that source. But surely if a railway company 
goes in for "supplementing or improving" its 
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property, when this process travels beyond the 
mere substitution of modern adequate buildings 
and plant for what is inadequate and old and 
worn out, it is undertaken for the purpose of 
being able to deal with increased traffic, that is 
to say of enhancing the earning-power of the 
line. Now if this be done out of a special 
surplus of revenue, yielded iu an exceptionally 
favourable period, it is excellent policy and one 
which most shareholders would approve, it 
being preferable to apply a temporary excess of 
revenue to the permanent strengthening of the 
company's position rather than to distribute it 
in abnormally high dividends which could only 
last a year or two, and the reversion from which 
to normal rates would cause disappointment 
and inconvenience. But when dividends are 
cut down, or even “ passed," and the money 
thus available is not devoted to ordinary re- 
newals of permanent way, buildings, and plant, 
but is employed in making provision for 
conjectural future traffic extension, this surelv 
involves a grave present injustice, however 
much posterity (which, as the Irish orator re- 
marked, has done so little for us) might beneft 
in the future. | 


AMORTISATION RUN MAD. 


It seems to me amortisation run mad. А 
railway is a purely commercial enterprise. It is 
carried on by its proprietors, the shareholders, 
simply for their own personal profit. No com- 
mercial business could be carried on if its 
proprietors were required to devote the whole 
of their profits to preparation for future prob- 
lematical extensions of business which might 
quite possibly occur, but which, if they did 
occur, would return a good profit on such fresh 
capital as might be needed for such provision. 
Why should the living shareholder be pinched 
and starved in order that posterity may enjoy 
alone benefits which he himself may never 
share, although he has “borne the heat and 
burden of the дау?” 


A STRONG CASE FOR BRITISH LINES. 


In my opinion Mr. Gibb has made out a very 
strong case. He has not been content with a 
mere dialectic victory, but has combated with 
solid fact and reason a somewhat one-sided and 
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partial argument, based upon circumstances 
that are shown to be special and exceptional. 
He is all the better qualified for the champion- 
ship he has assumed, inasmuch as he and his 
very able and progressive colleague, Mr. Philip 
Burtt, the general traffic manager of the North- 
Eastern Railway, have a remarkable record to 
their credit in respect of valuable reforms 
effected in the administration of the great 
railway which they control. Railway share- 
holders need not be alarmed by the lurid 
picture presented by the “ American Railway 
Official " so far as it depends upon the grounds 
set forth. That railways, like all other traders, 
are exposed to the vicissitudes of weal and woe 
which necessarily affect all trades, and which 
are an inherent and inevitable condition of 
commerce, is, of course, indisputable. They 
may have bad times and good times ; they may 
be managed better at one time and worse at 
another ; there may be room in many respects 
for administrative and operative reform and 
improvement, but the spread-eagle pronounce- 
ment of impending ruin is the mere product 
of a lively—or, rather, deadly—imagination, 


stimulated by the fallacious fancy that circum- 


stances do not alter cases, that a single medicine 
must of necessity be good for every complaint, 
and that the same rule must necessarily apply 
to all situations, however different one from 
another. 


HOW BRITISH RAILWAYS ARE FLEECED. 


But while the alleged insolvency of British 
railways on the grounds instanced is a pure 
myth, it is undeniable that these railways do 
labour under one special and exceptional dis- 
advantage, and that is the monstrous and 
excessive extent to which they—unlike all 
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other business concerns—are mulcted, or rather 
fleeced, in respect of taxation. The local rating 
of British railways is a disgrace to the com- 
munity, because it is a glaring and scandalous 
use of power for the purpose of legal oppression. 
Railways are gleefully plundered by many local 
authorities through whose territories they have 
the misfortune to pass, and this operates with 
grave disadvantage to the interest of the public 
as well as to that of the railways themselves, for 
it not only in some cases leviesa dividend when 
none is received by the owners, but also prevents 
greatly needed renewals or improvements being 
carried out because the companies are aware 
that such improvements would constitute an 
immediate pretext for raising the rateable value, 
and therefore a company has to provide not 
merely for the cost of the improvements or the 
interest thereon, but also a further sum for the 
increased rating that will be levied in grateful 
recognition of such improvements made for the 
public benefit. Many outside critics who rail 
at railway companies for not making improve- 
ments which are admittedly desirable, might well 
bear in mind the disagreeable condition involved, 
viz, that such improvements would mean 
additional liability on the part of the share- 
holders to what is in a large degree'a legalised 
blackmail. At present railway improvements 
are subject to a heavy and strongly deterrent 
penalty. 

Let railway shareholders, therefore, seek to 
obtain some measure of relief on this head, and 
let them ever watch keenly and probe 
relentlessly the whole administration of their 
concerns, not only financially but also generally, 
for there are doubtless many reforms which 
are both desirable and feasible. But let them 
not be terrified by “ wild and whirling words.” 
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IIIL. —THE COST OF PRODUCTION. 


E must now consider one ot fixed which will not turn out to be fictitious 
K the main factors of industrial when accounts are balanced at the end of the 
success—a simple butefficient year. . 
system of ascertaining accur- Many manufacturers have failed to solve the 
ately the cost of producticn problem of how to secure accurate factory costs. 
of every article manufactured. Іп the fierce war of industrial and mercantile 
By this means alone can competition now being waged at home and 
economy in production be ensured, and a profit abroad, the manufacturer is often tempted to 
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MODERN BUSINESS ORGANISATION.— Record keeping in every conceivable form and direction is a most 
powerful adjunct to organisation and control in the workshop and otfice, and we propose to insert from month to 
month suggestive articles, which will indicate concisely the methods necessary to secure definite and practical 
results. 

The following have already appeared: (July.) Prime Cost (17 forms) —By Claude W. Hill, A.M.Inst.C.E., 
M.LE.E. (July. Business System and Organisation.—By D. N. Dunlop. (Aug) A simple system of Cost-Keeping 
(4 forms).—By D. N. Dunlop. (Sept.) Standing Charges (6 forms). —By Claude W. Hill, A.M.Inst.C. E., M.L.E.E. 
(July.) Hints on Advertising.—By Edward E. Matheson, M.Inst.C.E. (Oct.) Estimates.—By Claude W. Hill, Assoc. 
M Inst C.E., M LEE. 
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use the sale prices of his rivals as a basis for his 
own, without reference to his factory costs, and 
they are, perhaps, at best but approximately 
calculated. This practice is unsound and 
dangerous, for the sale price in every factory 
should be dependent on nothing so much as 
internal organisation and progressive methods, 
which are, as arule, jealously guarded and kept 
secret. The fall in the sale prices of any 
‚ soundly organised competing firm must be due 
either to economy in production or to increased 
output, which is the goal towards which all 
enterprising manufacturers strive by every 
means in their power. 

The principal items upon which depends the 
cost of production in a factory are: material, 
labour, manufacturing expense, general expense, 
and special items of cost. The simple system 
here outlined has been tried with great success 
by prosperous American and British firms. In 
this system three costs are kept: (1) The flat 
cost, including material and productive labour ; 
(2) The factory cost, which consists of the flat 
cost with the addition of non-productive factory 
labour, manufacturing expense, and all other 
expenses directly due to the factory; (3) The 
total cost. 

In order to work this system a clerical force 
of seven will be found sutticient, viz.: a head 
account-keeper and his assistant clerk, a stores- 
keeper, the cost-keeper, and the time-keeper, 
who may, when the labour roll is a long one, 
require a clerk. ОЁ these, only the cost-keeper 
can be charged to the new system. 


COST OF MATERIALS. 


Material forming the basis of manufacture 
claims the first consideration. By means of the 
records of the stores-keeper (as indicated in the 
last article) the exact amount and cost of all 
material used for everv part and for the whole 
article manufactured can be easily ascertained. 
On material being requisitioned bv a depart- 
ment, a separate card is issued by the stores- 
keeper for each article; it bears on the tab 
the name of the part for which it is to be used, 
and as heading the name of the article; in 
columns below are stated the size, weight, and 
kind of material, and finally а space is left for 
remarks, as to the finish ultimately given. 

Some firms use the reverse of the card for a 
statement of the labour required for the same 
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part, thereby forming a complete record of 
production. (See fig. 1.) A Material Summary 
Card (see fig. 2.), compiled by the cost.clerk 
from the various cards issued from the stores, 
supplies the total cost of material for the part. 
This card, sent to the department for confirma- 
tion, bears the initials of the stores-keeper who 
delivered the goods, the number or punch of 
the foreman who received them, and the signa- 
ture of the superintendent, affixed on comple- 
tion of the work, after which the card is 
forwarded to the cost-clerk in the office. On 
receipt of similar cards from the departments 
through which the part passed in the process of 
manufacture, giving the various items of labour 
and the manufacturing supplies for the week, 
the cost-clerk compiles a total summary of 
material and labour for the whole article, known 
as the Assembled Cost Card. (Fig. 3.) 

The percentages added for each shop are for 
department non-productive labour, and will be 
explained hereafter. The number 2,611 in the 
right top corner is the catalogue number of the 
article, borne in common by each card referring 
toit. Allthese cards are arranged by the cost- 
clerk in a drawer cabinet, the parts distinguished 
by tabs and the different kinds of articles by 
means of guide cards. Some firms duplicate 
the cards as they come in from the various 
departments, the copy being returned to the 
foreman of the department fór reference. 

Before proceeding further it may be as well to 
draw attention to the vast amount of fetching 
and carrving between the various departments 
and the ofħce necessitated by а thorough 
organisation of this kind. Instead of the usual 
boys employed for the purpose, a more rapid, 
economical, and reliable method of inter- 
communication between the various depart- 
ments is available: the pneumatic tube system. 
The card or sheet, enclosed in a suitable case, 
is dropped into the proper tube, and the mere 
pressure of a lever sends the packet like a tlash 
to its destination. The initial outlay for the 
installation is not very high, and is soon 
refunded. 


FIGURING OUT THE LABOUR. 


Labour, the most difficult item in the factory 
to organise and manage, is a comparatively 
simple matter in the computation of costs. 
Labour is divided into three classes :— 
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TIME RECORD CARD. 
Weck ending January 22nd, 1900 


No. 239. 
NAME 
Henry Gordon. 


Lost Time. 
Out. | 1п. 
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Total Wages for Week £2 12 0 


FIG. 5. WEEKLY TIME CARD. 
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LABOUR SUMMARY CARD, 


(1) Productive labour is that which produces 
something of asset value, which, in fact, turns 
raw material into a finished product. 

(2) Departmental non-productive labour is that 
which in every department is necessary for the 
carrying on of productive labour, but which does 
not of itself produce anything. To this class of 
labour belong the foreman, his clerk, the ostlers, 
sweepers, truckers, etc. 

(3) General non-productive labour consists of 
the clerical staff, the engineers, draughtsmen, 
shipping and stores-clerks, belonging to no one 
department, but where labour is essential to the 
operation of the production departments. 

In order to obtain the absolute labour cost of 
producing a piece or part, it is, therefore, 
necessary to take into consideration not only 
the flat labour, easily obtained from the Labour 
Summary Cards (fig. 4.), but also the depart- 
mental and general non-productive labour 
Herein lies what is usually considered the 
difficulty, but with the system of record-keeping 
here outlined, the calculation becomes simple: 
the amount of productive labour for the week 
is divided into that of departmental non- 
productive labour, the quotient gives the 
percentage of non-productive labour chargeable 
to any given productive labour. The percentage 
of general non-productive labour is determined 


39 A 


572 
ا‎ REE чыз эй & сый док das РКХ 
| TIME CARD. 
Dept. 1. Check No. 20. 
Workman, John N. Wilson. Sept. 21st, 1900. 
Sawing OU .. ......... 100............... C1. 
Prod. ES Г С 5/- 
Hours......... 5. Когетап.................. 
Morning. | Afternoon. 
Start. Stop. | Start. Stop 


6 !10'20.30!4o|50 6 10|20 зо 40,50 


7 10 20 30 4050 7 10/20 30 4o 


12/10 20130! 40150 12) 10|20| зо 40:50 
50 1c'20 30 4c 50 1 10/20 30 40 50 


2 
1 
2 10 2C 30 a so 2 . 10/20: 30 40/50 
З. 
4 


8 кж io jo|so. 8 10 20 30 4050 

9 то 20 30 40 50! 9 то2о 30!4o!s0" Ic 20 зо 4050 3 то[2с зо 40,50 
10, Rs 20 3C 40 50 110 10|20 3o 40 se! 10,20 30 JC 50! 4 10 20 30 40 50 
11; то |20 о 40/50; 11 lio гозо 5 10 2030. 40 se] Б то 20|30|40 50 | 50 


FIG. 0. 


LABOUR STATEMENT. 


Wood Shop. Sept. 22nd, 1900. 
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percentage 3 per cent. for material. 
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in the same manner and added to the other two 
amounts, thus giving the total labour charges. 

If £40, for example, be the value of pro- 
ductive labour in a certain department for the 
week, and £10 the departmental non-productive 
labour, the percentage chargeable for each piece 
or part is 25 per cent. of the productive labour. 
The general non-productive labour for the same 
week being £96, and the total productive labour 
£240, the percentage chargeable to each part 
is therefore 40 per cent. of the productive 
labour. This computation explains the per- 
centages on the Assembled Costs Card (һр. 3), 
those for the departmental non-productive 
labour being written under the productive 
labour of each department, and the general 
non-productive chargeable on labour 4o per 
cent. on the lowest space, together with the 
If these 
percentages be accurately computed, the total 
amount of productive labour, plus the per- 
centage for non-productive labour, gives as a 
result the exact amount of the pay roll as issued 
by the time-keeper and the office, and checked 
by the cost-clerk. 

It has been found that piece work gives the best 
results for men and master. Piece prices in all 
departments greatly simplify the records and 
make it possible to handle the cost of labour 
more satisfactorily, and to reduce the cost of 
manufacture. 

It is well to provide a small cabinet for each 
department in which record cards of the prices 
paid for all the work of the shop can be kept for 
ready reference. 

The card bears the name of the part as 
heading, and the operations required of the 
shop are enumerated below. Six columns are 
provided to register changes in the piece price, 
so that each card lasts a long time, being ruled 
on both sides. 

As many of these parts are common to several 
articles manufactured in the workshop, the same 
card suffices in making up the cost of all. 

It is recommended that the piece-price cards 
for all departments be duplicated, and a copy of 
each kept by the time-keeper to assist him in 
making out the pay roll. 

In shops where the workmen's jobs are run 
through in small lots, it is well to credit him 
with the number of prices made—at piece 
prices—and, if the amount falls short of his day 
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wage, to allow him the balance, which is then 
charged as non-productive labour. Thus, the 
men will be more willing to work at piece 
prices if they know they will not be losers in 
any case, and may often earn considerably 


more. 
TIME RECORDING. 


The method of registering the workmen’s 
time on entering and leaving the factory, by 
means of a time recording system, was referred 
to in a former article. This automatic recorder 
is equally invaluable in the workshops, instead 
of allowing the men to fill in their cards by 
hand. The card supplied is dropped into the 
slot by the workman on commencing his job, 


and again at the completion, when he signs his. 


name or has the card punched by the foreman. 
At the end of the day there is a card from 
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ASSEMBLED COSTS CARD. 


every operation, and the total number of hours 
on the several cards must correspond with the 
total amount of the time recorded on the weekly 
card. These cards are despatched through the 
pneumatic tube to the cost-keeper, who makes 
out a duplicate, which he forwards by the same 
means to the time-keeper, who day by day 
checks these by the Weekly Time Cards (fig. 5), 
and adds the price from the piece-cost card, or 
{пе workmen's hour rate. 

Those who prefer the time-card 'system 
instead of an automatic recorder, may find 
fig. 6 suggestive. These cards are used by 
every man on the pay-roll. 

The time-keeper computes the pay-roll from 
the time-cards of all departments, and adds the 
percentages for non-productive labour for the 
use of the cost-clerk. 
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Figures 7 and 8 show a departmental Weekly 
Labour Cost Card and a Weekly Labour 
Summary which explain themselves. 


MANUFACTURING EXPENSE. 


This comprises the cost of the supplies used 
in the factory, such as belting, emery cloth, 
buckets, brooms, stationery, fuel, oil, power, 
etc., etc. 

At stocktaking time an inventory is taken of 
supplies on hand listed at their asset value, a 
percentage being deducted from the value for 
partly used articles. After the inventory has 
been made, the foreman of a department 
makes a requisition to the stores-keeper on a 
proper card for such supplies as he needs ; 
` this order received and filled, the supply is 
entered on a stock-card and charged by the 
cost-keeper to the proper department, and the 
stock-kecper has a card for each article and one 
for each department, and does his posting day 
by day. The latter card bears on a tab the 
department number, as heading the supply ; 
and under, in columns, date, order number, 
quantity, price, cost and total. The cards are 
thus easily found in the drawer, and a weekly 
summary is made out from them as for other 
items. 

In order to pro-rate manufacturing expense 
over the cost of production of an article, the 
whole output of the factory computed from the 


Page's Magazine. 


cost-cards is divided into the total cost of the 
supplies used. "This gives the percentage 
which, added to material and labour costs, 
gives the net factory costs. 


GENERAL EXPENSE. 


The principal items of general expense are: 
Rent, taxes, salaries, travelling expenses, insur- 
ance, uncollectable debts, depreciation, tele- 
phones, postage expenses, advertisements, 
power, etc. The amount of these items forms 
a total which, divided by the total cost of the 
entire output, less the value of material on hand, 
gives the percentage to be added to the material, 
labour, and manufacturing expense. (See 
fig. 9.) The factory burden 4o рег cent. 
includes manufacturing expense, and office 
burden includes general expenses and special 
debts. 

SPECIAL COSTS. 

These include extra items due to failure in 
delivery of an order for material to time, to 
defects in manufacture, etc., and may be charged 
when possible to the specific part of the product 
affected or pro-rated over the total cost of the 
product. | 

To those familiar with the card system 
numerous elaborations and modifications of this 
outline suitable to their own case will suggest 
themselves. 


THE CRITICAL POSITION OF 
PIG-IRON. 


BENJAMIN TAYLOR. 


In this article the author discusses the unprecedented condition of the iron trade and the 
probable effects of America's present insatiable appetite for pig-iron, 


factured iron and steel trades 
is Row one of considerable 
perplexity, not to sayanxiety. 
On the one hand, pig-iron 
is becoming more and more 
scarce and is gradually 
advancing in price. Оп the other hand, 
prices of finished material are dropping before 
the decline in general industries (especially 
in shipbuilding) and under the influence 
of German competition. We may put it 
that pig-iron is dear because America cannot 
produce enough of it for her own immediate 
needs, and that finished iron is cheap because 
Germany is still producing far more than she 
can consume. There is no precedent for the 
present position of the iron trade of the world, 
and the most experienced persons in it are 
unable to say what will be the immediate 
outcome. | 

Моге pig-iron is now being made than ever 
was made before, and a great deal more is being 
made in Europe than Europe can consume. 
But in the meantime the American appetite 
for it seems insatiable, and a condition of quasi- 
famine has been created, the term of en- 
durance of which no one can foretell. 


FLUCTUATIONS. 


Three years ago we were on the verge of an 
iron famine, but from quite other causes. In 
1897 and 1898 the industrial "new birth” in 
Germany caused such a run upon our reserves of 
iron that they were nearly exhausted, although 


the production was increased. In 1898 the 
American output was about 12,000,000 tons, and 
that left a considerable surplus for export, which 
rather relieved the tension. In the next year, 
however, America became a large buyer of 
British. iron, the production of which seemed 
then to have reached its maximum, as there 
Was no more ore readily available. In 1899 the 
American output reached 13} million tons, but 
the American consumption was still larger. The 
output was increased in the next year to close 
upon 14 million tons, and in that year Germany, 
Holland, and Belgium drew nearly a million tons 
from us. The total exports of pig-iron in 1900 
reached 1,427,525 tons ; and the total stocks in 
all the public stores were reduced at one time 
to 126,000 tons—a startling contrast to the 
1,245,000 tons stocked in the Glasgow stores 
alone a few years previous. In 1900, however, 
we received 100,000 tons from the United 
States, and it was thought that there would 
never be another pig-iron famine, as the Ameri- 
can output was more than sufficient to supply 
the needs of the whole world. Then came the 
industrial boom in America last year, accom- 
panied by an increase to 15,870,000 tons in the 
production of pig-iron. This was concurrent 
with the collapse in Germany, who in that year 
(along with Holland and Belgium) took from 
us only 387,600 tons ; whilst, at the same time, 
our entire exports dropped to 839,223 tons. 
On the other hand, our imports of pig-iron 
increased from 175,393 tons ; for although we 
received 60,000 tons less from the United 
States, Canada was now in the market as a 
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purveyor, and sent us some 50,000 tons from 
the Cape Breton furnaces. Moreover, Germany 
had to realise on her heavy stocks, and sent us 
some cheap parcels of basic-iron. 

Last year was an anomalous one as regards 
pig-iron. There wasa general, though not uni- 
versal, decline in production, consumption, ex- 
portsand stocks. The production of the United 
Kingdom was reduced by about a million tons, 
and the home consumption by about 750,000 
tons. The striking features of the year were 
the great decrease in the German demand, the 
cessation of imports from America, and the 
receipt of supplies for the first time from Nova 
Scotia. Another rather striking feature was 
an increase of 2,000,000 tons in American 
production, and the absorption in America of 
practically the whole of it by their home 
markets. This year, the outstanding feature 
has been the enormous advance in American 
consumption, greater even than the increase in 
production. 


RESULTS OF THE AMERICAN BOOM. 


Within two years America has changed from 
being our largest prospective competitor and 
potential purveyor to being our largest customer. 
In the eight months ending August 31st, the 
exports to Germany, Holland, and Belgium 
were only 152,207 tons, or 133,264 tons less than 
in the corresponding portion of тоот. But in 
the same eight months our exports to the United 
States were 211,317 tons, or 183,360 tons more 
than in the corresponding portion of last year. 
America, therefore, has taken the place of 
Germany as our largest customer, and has even 
purchased 50,000 tons more. The shipments 
of the last quarter of the year will bring out a 
still more striking increase, for numerous large 
orders have been received since the end of 
August. And besides this increase in the exports 
to the United States there was an increase of 
17,000 tons in the exports to Canada, due to the 
fact that the American smelters were unable to 
supply their Canadian consumers. In the eight 
months, then, America has taken from us 
200,000 tons more pig-iron than during last year, 
while Germany has taken 133,364 tons less. In 
addition, America. has received large consign- 
ments from Germany, and this has caused a 
further dearth in the home markets. 

A curious feature about these German ship- 
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ments to the United States is that they include 
some parcels of British iron purchased in 1899 
and 1900, which have remained in stock in 
Germany ever since. 

The actual amountof the German shipments to 
the United States is not yet known. In the seven 
months ending July, 1902, the imports of pig- 
iron into the United States were 177,763 tons, 
of which 141,345 tons were received from Great 
Britain. This left a balance of 36,400 tons to 
be derived from Germany anc other quarters, 
including Nova Scotia. But since the end 
of July the movement has been much more 
active; and it would probably not be too much 
to assume that by the end of September the 
United States had imported 50,000 tons of pig- 
iron from Germany, besides what was taken 
from Great Britain and Canada. The following 
were the imports of iron and steel to America 
in the seven months ending July, which are the 
latest figures available at the time of writing :— 


IMPORTS INTO UNITED STATES DURING THE 
SEVEN MONTHS ENDING JULY, 1902. 
Tons. Tons. 

Pig-iron кз 23,930 177,763 
Scrap iron and steel 8,557 48,650 
Bar iron à 10,070 12,39I 
Railway iron 853 21,475 
Hoops  ... as T 457 2,739 
Steel ingots and billets ... 4,489 113,264 
Sheets and plates 2,191 3,891 
Tin plates... 33,690 39,669 
Wire rods... 9,858 11,107 
Wire 2,106 2,084 

Total 96,251 433,033 


A STILL GROWING DEMAND. 


These figures, however, only reveal the 
beginning of the movement. More than one- 
third of the total imports of the seven months 
were in July, In August they were larger and 
in September larger still. Тһе following shows 
the fluctuation of the pig-iron trade between 
the United States and the United Kingdom 
during the eight months ending August, 1902 :— 


„ Exports from Imports from 
U.K. to U.S. U.S. to U.K. 
Tons. Tons. 
Jan.-Aug., 19or 27,957 28,387 
Jan.-Aug., 1902 211,317 8,894 


This very strikingly illustrates the change in the 
position as far as America is concerned. 


The Critical Position of Pig-Iron. 


It is also interesting to compare the total 
exports and imports of pig-iron. 


EXPORTS FROM AND IMPORTS TO THE UNITED 


KINGDOM. 
Exports. Imports. 
Tons. Tons, 
Jan.-Aug., 1901 583,087 99,757 
Jan.-Aug., 1902 612,930 165,264 


The imports were thus divided :— 
IMPORTS OF PIG-IRON INTO THE UNITED KINGDOM— 
EIGHT MONTHS ENDING AUGUST. 
Jan.-Aug. 1901. Jan.-Aug. 1902. 
Tons, Tons. 


From 
Sweden ; 42,897 38,193 
United States... 28,387 8,894 
Other Countries 28,473 118,177 
Total 99,757 165,264 


It seems absurd that nearly three-fourths of 
the quantity should be described as being from 
“other countries " ; and it is to be hoped that 
in future the returns will be recorded so as to 
show the sources of supply. In the imports 
from “other countries" there is always a small 
quantity from Spain, but in the periods embraced 
in the above table the total was swollen by 
imports from Germany, from South Russia, and 
(especially) from Nova Scotia. The undoubtedly 
phenomenal imports from Germany and Russia 
are of only a temporary nature, and are simply 
due to excessive over-production in these 
countries, in consequence of which large quan- 
tities of accumulated stock have to be disposed 
of at a loss. 


The imports from Nova Scotia, however, are . 


expressive of a new development of the industry, 
and what is probably destined to be a permanent 
source of trade. At present the United States 
has secured the output of the Nova Scotia fur- 
naces, and not much is being shipped to this 
country. But when Uncle Sam's wants are 
satished, Canadian iron will again be sent here 
in larger quantities. 

Taking the whole year, the exports and 
imports of pig-iron for the previous three years 
were :— 


Exports, Imports, 
Year. Tons. Tons. 
1899 1,380,342 171,373 
1900 1,427,525 175,393 
1901 839,223 195,409 


Therefore, during the first eight months of the 
present year our imports were only 10,000 tons 


577 


- less than the whole quantity imported in all 1900, . 


and only 30,000 tons less than the whole 
quantity imported last year. It will also be seen 
that during the last eight months we exported 
34,843 tons and imported 65,507 tons more than 
last year. The increase in imports being nearly 
double that of exports, there should have been an 
ample supply for home consumption had other 
things been equal. But other things were not 
equal. The output has been smaller, and since 
January Ist the stocks in the public stores of 
Scotland, Cleveland and Cumberland have 
been reduced by about 20,000 tons. America 
has not only been drawing pig-iron from 
us, but also finished iron, steel ingots, 
and structural shapes. Again, the inability of 
American producers to execute foreign orders 
has diverted some of these orders tous. In the 
first six months of this year the exports of iron 
and steel from the United States dropped 50 per 
cent., and they have receded still further since. 
Our own exports of all iron and steel (including 
pig-iron), in the eight months ending August, 
increased from 1,941,739 tons to 2,239,300 tons. 
This, then, is where all the pig-iron has gone— 
to supply not only the needs of American manu- 
facturers, but also the needs of the American 
consumers. 


AMERICAN MANUFACTURERS RELY UPON GREAT 
BRITAIN AND GERMANY. 


And yet the production of pig-iron in the 
United States has gone on increasing, notwith- 
standing the strike of the anthracite miners. 
That strike affected the output of foundry iron - 
in the Eastern States, and it was for foundry 
iron that American buyers first came to Glasgow 


.and Middlesbrough. Itis evident, however, that 


the steel manufacturers of America have “bitten 
off more than they can chew." The demand 
for structural material in connection with huge 
“ sky-scrapers " in the big cities, and for rail- 
roads and bridges, shipyards, etc., has proved 
beyond their capacity, and at all events beyond 
their capacity to supply from native raw material. 
Thus they have had to fall back on British and 
German manufacturers for their suppiies of iron, 
steel ingots, slabs, plates, and (latterly) rails. 

It was reported recently that an American 
shipbuilding company had contracted for the 
supply of 80,000 tons of steel ship plates for 
a Scotch company. Although the report was 
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lacking in authenticity, it is certainly remark- 
able that Americans should now even talk of 
building ships in their yards with foreign 
plates, when two years ago they were threaten- 
ing to supply the world with shipbuilding steel. 

The same position is also observable with 
regard to rails. The United States Steel Cor- 
poration was credited with ability to make 
railway material for all Europe as well as 
America ; yet American railway companies are 
buying steel rails in England and Germany. 

Despite the serious difficulties in connection 
with the supply of anthracite coal and coke— 
due very often to delays in transit—this year's 
production of pig-iron in America is larger than 
ever. In the first six months of 1902 the actual 
output was 8,808,574 tons, or equal say to 
17,020,000 tons for the whole year. Since then 
the output has been raised to about 1,500,000 
tons per month, and it is estimated that by the 
end of the year a total of 18,000,000 tons will 
have been turned out. 


OUTPUT OF PIG-IRON IN THE UNITED STATES. 


Year. Tons. Year. Tons. 

1897 ... 9,652,680 1900 13,789,242 
1998 ... 11,773,934 1901 15,575,354 
I8yg ... 13,020,703 1902 (est.) 18,000,000 


Nor does 18 million tons represent the full 
limit of {Һе producing capacity of the existing 
plant ; for a monthly output of 1,500,000 tons 
was made in September with only 272 out of 
336 furnaces in blast, Were the whole number 
utilised the output might reach 20,000,000 tons. 
But is is impossible to light all the furnaces 
because they are not all fit for use. The supply 
of ore is no more than feeds the furnaces already 
blowing, and the resources of the coke-makers 
and the railways are taxed to the utmost in 
providing the fuel. When the strike of the 
miners is over there will be a freer supply of 
hard coal, but the effect on the output of pig- 
iron will not be so great as may be supposed, 
although, по doubt, it will be important. But 
without speculating on the possible or probable 
increase, the plain fact is that an output of 
18,000,000 tons will be some 1,000,000 tons short 
of America’s actual and prospective consuming 
requirements for this vear. 

This large quantity the Americans are taking 
in the form both of crude and finished material. 
And in so taking it they have reduced our own 
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reserves to only about the equivalent of one 
week'sconsumption of the United Kingdom. Not 
only is this so; but perhaps three-fourths of our 
reserves are now held by warrants on account 
of American manufacturers. Should the pres- 
sure be accentuated on the other side the 
warrant stores may be swept away in a week or 
two. In this case the smelters of England and 
Scotland would have no reserves, as they are 
delivering to home consumers and shippers 
almost as fast as they can turn out the material. 


THE PRESENT POSITION. 


In America the position seems to be that 
they do not care what crude iron costs so long 
as they get it. They must have it in order that 
manufacturers may fulfil their contracts. А 
Philadelphia correspondent recently reported 
that there is now less anxiety among consumers 
about the ability of American furnaces to meet 
their requirements in the near future, as they 
have found good substitutes in Scottish and 
English iron, the quality of which has given 
great satisfaction, and which can be promptly 
supplied as required. 

It is clear from this and other indications that 
America is relying upon us to pull her through 
her present difficulties caused by the excessive 
and perhaps speculative development in build- 
ing enterprises. The [ron Age of New York is 
right in saying that the American market has 
been the salvation of the British and German 
markets this year. But may it not also prove 
their ruin? ‘Ocean freights," says this well- 
informed journal, “аге lower than they have been 
for years, and our enormous crops will divert ton- 
nage to our leading ports for months to come, so 
that freights will be very little more from Euro- 
pean ports than from our own mills and furnaces. 
The one dominating feature for the future, 
therefore, will be large supplies of foreign 
material for months to come at prices not higher 
than those of to-day ; and in case the home 
production increases there may be recessions 
more or less important, as a result of the com- 
petition, which cannot be avoided, although it 
may be months before it becomes serious." 

Who can say how many months? Before 
the turn comes we may have pig-iron at famine 
prices ; but when once the consumption slackens 
in America there will be an appalling surplus 
there to crush the world's markets. 


BY 


CHARLES LANCASTER. 


T a time when every- 
one engaged in 
British manufac- 
turing enterprise is 
compelled, nolens 
volens, ќо face 
an unprecedented 
severity of com- 
petition, it may 
not be out of 
place to pass in 

review some of the arguments urged in favour 

of the modern “ Trust," and to consider how 
far such a combination is justified by the 

Companies’ Act of 1862. Before that date the 

right to trade, except as partners, was denied, 

and the issuing of transferable stock without 


special legal authority was a punishable offence. 


The few companies whose operations were so 
specially authorised by Parliament were, there- 
fore, monopolies, and it was intended that they 
should be monopolies, giving exclusive control 
of industries without competition within the 
sphere of the granted rights. 


WHAT 18 A ' TRUST"? 


A good deal df discussion has been wasted 
on the word “ Trust.” The term is a misnomer ; 
but, having been popularly accepted, its loose 
and indiscriminate use requires explanation. 
The great exemplar of a bond-fide Trust was the 
Standard Oil Trust. Here a large number of 
refineries, called corporations, placed their 
stock, with its voting power, in the hands of 
trustees ; and thus, while enjoying a separate 
legal existence, each refinery was subject to a 


single, central control. But the wisdom of 
American legislators decided that this form of 
Trust wasa combination which might lead to 
restraint of trade. Therefore, all such com- 
binations have been abandoned, and are replaced 
by great single companies or corporations, of 
which the Standard Oil Company and the 
United States Steel Corporation are the greatest 
examples. 

There were never at any time more than four 
or five real trusts ; now there are none. The 
name, however, survives, and will probably 
remain, because the directors of these vast 
concerns are undoubtedly, in the highest sense, 
trustees of the money of large numbers of 
stockholders. They are also trustees having 
collective responsibilities with regard to 
hundreds of thousands of employees—heavy 
burdens that never rested upon the smaller 
concerns whose businesses have been taken over. 
Mr. Archbold, one of the heads of the Standard 
Oil Company, has given a definition of the 
word “ Trust,” which has frequently been 
quoted as a model of perspicuity. '' Trusts,” 
says Mr. Archbold, “ are large aggregations of 
capital for the purpose of carrying on industries. 
How large the aggregation must be to con- 
stitute a Trust, no one knows, nor is it material, 
since the effects of aggregation of capital are 
the same, be the amount small or large." 

The encouragement of trade rests upon 
freedom to combine and freedom to compete. 
The logical conclusion of such an alliance is 
that competition is moved to a higher plane by 
seeking to increase manufacturing profits 
through an enlarged volume of transactions, 
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so that a small profit shall yield greater returns 
on a large volume of business than a large 
profit on a small volume of business. 


ITS GROWTH IN THE UNITED STATES. 


In the United States, where the prevailing 
tendency has always been to individual freedom 
of action, the “Trust” has found congenial 
soil. No doubt, in the early, unenlightened 
and non-progressive days, many petty restric- 
tions were practised, but Government inter- 
ference never reached the limits laid down in 
England. Onthe contrary, the development of 
the natural industries of America was fostered 
by the wholesale tariff legislation which has 
achieved such remarkable results. The pheno- 
menal and quite unparalleled success of the 
Standard Oil Company, formed in 1873, naturally 
originated hostility. When has success not had 
this result? The men whose genius foresaw 
the future of the great petroleum industry, and 
whose indomitable energy and daring carried 
them to success, despite the furious opposition 
of their enemies--whose name was legion— 
deserve more than the fortunes they have made. 
They have, in the best sense, been benefactors 
of mankind. They found a valuable natural 
product, which was first discovered in 
America only in 1859, and instantly devoted 
themselves to exploit its uses. Every one of 
the most important processes which gave the 
world the best illuminating oil, and the 
numerous and beautiful results of treating the 
bye-products, was discovered by these men 
and their allies. 


AMERICA’S PROTECTIVE TARIFF. 


It is a favourite argument of a good many of 
our countrymen that the success of these 
modern enterprises in America depends entirely 
upon the protective American tariff. Мо one 
will deny that this has been, and still is, par- 
ual true. — The original intention of the 
founders of the American tariff —statesmen, like 
Hamilton and others—was to give manufac- 
turing industries a chance to start. In short, it 
was proposed to restrict its operations to such 
manufactures as were not already established, 
and that it should be modified where possible. 
For good or for evil, the McKinley Act of 18до 
adopted a very difterent line to that advocated 
by the great economic school which Hamilton 
practically founded. 


Exactly one hundred 
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years before the passing of the McKinley Act 
of 189o, Hamilton considered the iron and steel 
industry established in America, although he 
agreed that temporary duties of 74 to то per 
cent. might be imposed. 

Twenty-five years ago, the world's output of 
pig-iron was 14} million tons per annum. Since 
then the amount produced has nearly trebled, 
the total annual output being about 42 million 
tons. America has led the way in this increase, 
and she is to-day producing more than the 
whole world produced a quarter of a century 
ago. From 1870 to 1880 the output of steel 
rails in America was under 3} million tons. 
During the next ten years she manufactured 
144 million tons, and in the last decade of the 
century nearly 16 million tons. During the 
thirty-five years which have elapsed since 1867, 
when America first engaged in the manufacture 
of steel rails, she has produced nearly 34 million 
tons, of which nearly half were made in the 
last ten years of the nineteenth century. She is 
now producing nearly 3 million tons annually. 
A high duty on imported steel rails has largely 
contributed towards the prosperity of the 
industry. For the first thirteen years the duty 
was 28 dols. per ton ; but this was reduced to 
27 dols., again to 13} dols., and finally to 7:84 
dols. in 1894, where it still remains. Notwith- 
standing the practical monopoly secured by 
this high protective tariff, however, the prices 
charged to American customers for steel rails 


. did not average more than £5 125. per ton, 


and in 1898 the price fell to £3 10s. per ton, 
a figure much less than the average duty 
charged from 1867 to 1882. Indeed, of late 
years, the prices of steel rails in America have 
been nearly the same as in England. Had the 
duties in force for twenty years past on 
imported rails been paid by Americans, 
in the absence of domestic manufacture, 
they would have amounted (plus ocean 
freight charges) to nearly 700 million dols., 
or over 20 dols. per ton. Instead ої 
which, the price fell in 1898 to 174 dols. per 
ton,or £3 10s. In this case, the formation of 
large aggregations of capital has clearly been of 
great benefit to the consumer. 


THE AMERICAN ATTITUDE. 


Let us for a moment consider the view of a 
typical, enthusiastic and progressive American. 


Combination and Competition. 


We can imagine him saying: “ The prices 
American consumers pay for things are not in 


reality large, but moderate in comparison with ` 


prices asked in other countries. The strength 
of the manufacturer’s business lies in the enor- 
mous consumption, and in the fact that he works 
his factory as nearly as possible to the limit. 
A factory working at only 60 per cent. of its 
capacity makes the cost of the articles produced 
very high ; but, if the same factory can be run 
at go or even 100 per cent. of its capacity, the 
articles cost much less to produce. In fact, 
the manufacturer is enabled to sell his goods 
at the cost price of articles produced by 
factories working at 60 per cent. capacity, and, 
at the same time, secure a handsome profit. 
Moreover, it is a fact that the articies sold at 
cost abroad serve to keep the American factory 
running at full capacity, and therefore keep the 
workmen employed all the time. The above 
explanation is the secret of Transatlantic com- 
binations. If a firm has a factory representing 
a capital of 100,000 dols., capital investment, 
paying the handsome return of 21 per cent., 
and a promoter comes along and offers 300,000 
dols. for the plant, the firm seizes the oppor- 
tunity to sell. The promoter, however, proceeds 
to buy two other plants, all, let us say, of the 
same value and the same earning c^pacity, at an 
expense of 900,000 dols., and appears to have 
an expensive investment in his hands. He 
knows, however, that the three factories pro- 
bably run about 60 per cent. capacity, and if he 
reduces them to two factories running 100 per 
cent. capacity, he will increase the net earnings 
from 63,000 dols. a year to 80,000 or 90,000 
dols. a year. Therefore he forms a Trust, or 
combination company of, say, 2,000,000 dols., 
of which 1,000,000 dols. are preference shares 
at 7 per cent. interest, and 1,000,000 are common 
shares of uncertain interest. The comparison 
between 300,000 dols. in intrinsic value and 
2,000,000 dols. nominal value seems extra- 
ordinary, but experience has shown, owing to 
the wonderful growth of the country, and the 
very remarkable economies that are obtained 
by combination of like industries, that the 
inflated nominal price, while discounting 
the future, has rapidly grown up to intrinsic 
value —the 7 per cent. preference shares going 
to a premium, and the ordinary shares, floated 
generally at 25 dols., going up to бо dols. or 
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more. The enormous amount of money floating 
and demanding an investment takes up these 
shares, and the inflated combination holds over 
its period of trial, and, after a time, becomes 
solidified, and actually grows in intrinsic value 
to 1,500,000 dols. or 2,000,000 dols. 

“The greater combinations are generally 
spread until so many thousands of people are 
interested that no ordinary attack or business 
reverse can affect the conglomerate whole. 
This is the position of the United States Steel 
Corporation. It has so many shares, and there 
are such an enormous number of people in- 
terested (not only the shareholders, but the 
office holders and emplovees) that it gathers 
strength with its very bigness. It is entrenched 
in its position, and has only to hold itself 
together to get bigger and sounder, to reduce 
prices, and to control the world in its line of 
manufacture. It is the nearest actual approach 
to Socialism on a common-sense practical basis 
that the world has yet come to. I do not think 
there is any danger to the community in such a 
vast aggregation, as no man is big enough to 
wield its enormous power alone for evil, nor 
can even a set of men do so by conspiring 
together. It seems to me a form of lasting 
institution held permanent by the interest of 
men, for its influence permeates all classes." 


TRUSTS ANO COMPETITION. 


What reason have we to share the view here 
set forth ? It is difficult, perhaps, to see all at 
once that combination does not destroy com- 
petition—but rather stimulates it. The problem, 
as it strikes the American mind, appears to be 
that great businesses are built up by making 
goods as cheaply and well as possible, and by 
never losing sight of the fact that, having 
created the business by these means, the next 
thing to do is to keep it, by sedulously practis- 
ing the same economies of production in the 
effort to still further widen the market. To 
raise the price would be to create a boom and 
ruin the business. 

Business, then, is better than boom. Com- 
petition must exist under all circumstances, and 
the greatest struggles will be between the 
giant companies, which are the centres of 
enormous wealth and power, and of the greatest 
mechanical skill, The popular impression 
about Trusts in England has аг too often 
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been that they are business Juggernauts, 
crushing all competition before them. Especially 
has this been urged against the pioneer of 
Trusts, the Standard Oil Combination. This 
great concern has never been free from compe- 
tition; and the malice evinced against it for 
many years arose principally because it could 
make and sell petroleum more cheaply than its 
rivals. Indeed, the amazing improvements 
effected in the refinement of crude petroleum 
have largely come about in consequence of the 
vigorous and unceasing competition of others. 

Combinations, or “ Trusts,” call them what 
you will, depend upon the prudent management 
of their affairs for their very existence. Directly 
anything in the shape of monopoly or restraint 
of free trading 1s started, so soon will the very 
existence of the combination be threatened. 
The American plan is not so much to seek the 
highest price for their goods as to lessen the 
cost of production, and to fix the lowest per- 
centage of profit upon the largest volume of 
transactions. To cite only a few instances, it is 
thus that America has increased her export of 
blue vitriol from 4,000 tons five years ago to 
over 20,000 tons. Five years ago Great Britain 
exported до per cent. of all the blue vitriol sent 
to the Continent. America now makes this 
more cheaply, and has taken over half this 
trade from us. Copper from Australia and 
Japan comes to Liverpool, and from thence is 
shipped to America, where it is refined, and 
then sent back to England. The supremacy of 
this country as a copper centre is gone. 

It is a significant fact that the United States 
Steel Corporation has taken contracts to erect 
large works for other combinations which 
oppose and compete with the great Steel Trust 
itself. There cannot be any reason to look for 
monopoly here, if one combination is ready to 
assist a competitor to start by erecting his 
buildings for him. The production of the Steel 
Corporation last year (1901), compared with 
the total production of the whole of the U.S.A., 
appears to Бе: Of pig-iron, 43:9 per cent. ; 
of Bessemer, and open-hearth steel ingots and 
castings, 66°3 per cent. ; and of all rolled pro- 
ducts, 50 per cent.; which figures show that 
the Steel Corporation buys large quantities of 
pig iron from their rivals, as their manufactured 
output is not provided for by their own produc- 
tion of iron ore or pig iron. As a matter of 
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fact, there is a steady increase of competition 
with the existing industrial combinations ; and, 
since the “ Billion Dollar Trust " was launched, 
many new companies have been started, with a 
capital estimated at nearly 150,000,000 dols., 
raised within a few months. Over a dozen 
have been incorporated in New Jersey this 
year. The wealth gained in America is con- 
tinually re-invested, whereas the wealth gained 
in this country is too often spent in luxurious 
retirement from active business. With her 
unrivalled mineral wealth, America has pre- 
sented many new openings for the re-invest- 
ment of rapidly-acquired wealth, and she will 
present many more in the future. Meanwhile, 
she has the surprising advantage of being able 
to ask every other country in the world the 
question asked by Mr. Carnegie in a recent 
article—" Can any other country than the 
United States produce three pounds of steel 
for two cents ?” 

Combination does not kill competition—it 
stimulates it. In this imperfect world, com- 
petition will take upon itself several aspects, 
some unreasonable, to the extent of their being 
“cut-throat,” and thus leading to waste and 
loss. In the latter sense, therefore, competi- 
tion cannot be said to be the life of trade. 
There are many shibboleths in the market 
place, and this is one of them. Without doubt, 
undue competition in trade has caused indi- 
vidual distress. So, also—but to a much greater 
extent—has the want of competition. Com- 
bination and reasonable competition will not, 
and must not, assume exclusive privileges, 
whether the purpose and effect of combination 
is to corner every article necessary to the 
public, or limit production and thereby enhance 
prices. Up to the present, very large assump- 
tions respecting the disastrous character of 
“Trusts” have brought upon them more of 
denunciation than reasonable inquiry into their 
scope and usefulness. Discrimination must be 
used, even as between trusts and trusts. 


THE TRUSTS AND THE TARIFF. 


The great question of the American tariff and 
the American Trusts will probably be raised, in 
due time, by the introduction of measures 
calculated to allow reasonable manufacturing 
profit on reasonable capital, Tariff revision 
may also arise from the necessity for Americans 
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to take notice of the retaliatory action of the 
European Governments. It will be found 
necessary, as a common-sense procedure, that 
Americans should retain their foreign markets ; 
and if the tariff is solely to preserve these out- 
lets, public and political interest will in time 
assert itself. The Industrial Commission, which 
sat so long in America, was composed for the 
most part of warm  protectionists ; and the 
investigations of this body have undoubtedly 
cleared the air with reference to the nature of 
the projects which have for long governed all 
party utterances in the States. In short, the 
views of the Industrial Commissioners may be 
said to be fairly reflected in the general tone 
running throughout this article. The outcome 
so far of the proceedings of the Commission has 
plainly been to induce a feeling in the minds 
of the Commissioners—bearing in mind the 
enormous economies in manufacture origi- 
nated by the “ Trusts" and by the general 
excellence of their business arrangements 


(which are always entrusted to the care of 


recognised experts)—that the “ Trusts " could 
still continue to do business even if the tariff 
were reduced, but on more moderate capital. 
On the other hand, the present high tariff 
is to some extent required as a protection for 
the smaller undertaking, which cannot pretend 
to compete with the more economical methods 
of the “ Trusts.” It must not be forgotten, 
however, that not only are American goods sold 
at lower prices to foreign markets, but also that 
they are sold at varying prices in different parts 
of America. Goods manufactured in New York 


State, for instance, are proved to have been 


sold at much lower prices when sent to Chicago 
than they are sold at home. The price of 
the same goods is lower still when they are sent 
to Denver, and still more reduced when they 
reach Utah. It is necessary to fix these low 
prices, because of the incidence of the increased 
railroad rate and the lower cost of delivery by 
the local manufacturers. It is, in effect, the 
principle on which sales at lower prices to 
foreign countries are made. 


HOSTILITY TO THE TRUSTS. 


The extent of popular hostility to the Trusts 
has yet to be ascertained. It will probably be 
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found that no actual hostility exists to these 
modern combinations, in view of the economies 
in manufacture and consequent lowering of 
prices which invariably result. Up to the present, 
all the Anti-Trust legislation in America—and 
there has been a good deal of it, extending over 
many years—has practically proved futile. In 
past years there has been great opposition to 
railway consolidations in America, and these 
combines have been fought over and over again 
most strenuously. But the system has gone on, 
and nothing particular has happened, except 
that bankrupt lines have frequently been re-. 
organised. 

Public feeling, however strongly expressed 
in America, has never seriously interfered 
with the developments of the great modern 
railroad organisations. Had the American 
public at any time just cause to be less satistied 
than they are now, because of their loud-tongued 
opposition ? It would be hard to say this was the 
case. May we not also ask the reasonable 
question whether, if similar results follow to the 
customers and employees of, say, the United 
States Steel Corporation, will merely academic 
objections long retain their force? One thing 
of which there is not the slightest doubt, is, that 
the Anti-Trust feeling throughout the vast extent 
of America to-day is trifling compared with that 
which existed fifteen or twenty years ago, though 
the more recent instances are on a much more 
widely extended scale. 

Concerning the principle of combination or 
trusts—call it what we may—-this was plainly 
indicated as the evolution of a natural law 
by writers like John Stuart Mill, many 
years ago.* In the imperfect state of our 
human nature the interests of the enormous 
forces recently created may appear to be in- 
creasing in greater proportion than the forces 
which make for perfect equal justice and 
public good but, on the other hand, it is a 
far cry to the millennium. In our country 
the acute problem appears to be not so much 
to organise Trusts, as to lighten the heavy 
burdens which manufacturing industries have 
to bear. 


* See “Political Economy," Vol. I, Chap. 9. Produc- 


tion on а large and on a small scale. 


IGNORING, as neither scientific 
nor accurate, the romantic 
fictions about locomotive per- 
formances which have lately decorated the 
columns of the non-technical press, it is, 
nevertheless, a fact that some very fine 
locomotive work has been done recently, both 
in Britain and in France. As for the so-called 
“records,” which have been published with 
such prodigal liberality, some are self-evidently 
impossible and absurd. Others are either 
ancient history or fall far short of feats 
accomplished seven, or fourteen, or twenty, or 
twenty-five or more years ago, which were 
well-known to every educated person, although, 
apparently, not. to the “ record-fakers.” In 
most cases a diverting innocence of all ac- 
quaintance with the nature and possibilities 
ot locomotive work is unconsciously dis- 
played by the various writers. 


Silly-season 
Reeords. 


Those non-stopping runs made 
Long-distance by the Great Western and 
Records. 
| London and North - Western 
respectively, while very interesting and credi- 
table, did not in either case constitute a 
* record" in respect of distances run without 
stop, or of the speed at which they were run. 
The King’s Great Western special, from 
Plymouth to Paddington, which covered the 
whole length of 264$ miles without any inter- 
mediaie halt, and the Irish Viceroy’s London 
and North-Western special, which ran from 
Euston to Holyhead, 264 miles, stopping at no 
point midway, both fell far short of the existing 
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British non-stopping long-distance record of 
299] miles, and still farther short of the 
American record, which was achieved twenty- 
six years ago on two successive days, viz., 
438} miles. In the British case the run was on 
the London and North-Western, from Euston 
to Carlisle, and it was made in 1895. The 
American run was from Jersey City to Pittsburg 
and vice versa, and that took place no less 
than twenty-six years ago, viz. in the year 
1876, when on the Pennsylvanian line a special 
train was run that whole distance of 4384 miles, 
without the wheels once ceasing to revolve, in 
то hours 5 minutes. This undoubtedly remains . 
the long-distance non-stopping record for the 
whole world, and its performance is absolutely 
vouched for by the authorities of that railway. 
Nor is it at all likely to be soon eclipsed. 


The difficulties which exist in 
the way of running these long 
distances without a halt, apart 
from that very troublesome 
problem of keeping a clear road thrcughout, 
may be summed up as consisting in (1) lubrica- 
tion, (2) keeping a clear fire, (3) water supply, 
and (4) conveyance of sufficient fuel. Of these 
the first three have been in some degree over- 
come by the adoption of various modern 
appliances. Lubrication has not been found at 
all difficult. The fire trouble has been so far 
surmounted as to enable the runs to be made. 
Water is easily obtained while moving, by means 
of the track-troughs and pick-up scoops. But 
the carriage of fuel for such long distances does 


Difficulties of 

Long-distance 

Non-stopping 
Runs. 
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constitute a very formidable obstacle to long- 
distance runs. It was managed on the London 
and North-Western by dint of very careful 
packing on the tender, and on the Pennsylvania 
line by taking a large supply in the baggage- 
Cars adjoining the tender, to which special means 
of access were provided. 


But while such performances 
are, no doubt, interesting, it may 
"Not Business.” be questioned whether they are 
of much practical value save in 
their spectacular and purely advertising aspect. 
There may be competitive cases in which an 
advantage would accrue through making such 
runs. As a general rule, however, they are 
neither expedient nor even expeditious. For 
neither a locomotive nor its crew can possibly 
maintain freshness or keep in best “form” when 
subjected to so long-protracted a strain. It will 
be observed that it has never been deemed 
advisable to make these extremely long non- 
stopping runs at the highest speeds. In the 
cases of the Royal and Viceregal specials and 
of the Euston-Carlisle British record distance 
run, the average rate was only slightly over 
50 miles an hour. This contrasts strongly with 
the daily work of many trains that run shorter 
distances without stop. The difference was 
particularly noticeable in the case of the Euston- 
Carlisle run, which only averaged about 51 
miles an hour ; whereas the same distance had 
been covered on the same line only two or 
65 miles an hour, with an intermediate stop 
three weeks previously at an average rate of 
at Crewe to change engines. The truth is that 
a fresh engine, a fresh fire, and a fresh driver 
and fireman are very desirable every two hours 
or soon a long-distance journey, and it is doubt, 
ful whether the game be worth the candle when 
exceptionally long distances are allotted to one 
engine without change. 


Spectacular 
b 


It was not to be supposed that 
the glorious companyof “record- 
fakers " would fail to provide a 
few spuriosities also in respect of fabulous 
speeds. But it must be admitted that this 
“ silly season" they have attained to singularly 
exalted heights of absurdity. They have drawn 


Locomotive 
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with a light heart on several different countries: 
America is credited with an entire journey per- 
formed at the average rate of ‘130 miles ап 
hour!" In the light of this latest “ banger,” 
the authors of the old oft-demolished, yet oft- 
revived, 112°5 miles an hour romance may well 
hide their diminished heads. The French story 
which has gone the round of all the papers 
is somewhat peculiar. Тһе Boulogne-Paris 
express, on the Northern Railway of France, is 
alleged to have started 46 minutes late and 
reached Paris punctually, the distance being 
given as “ 139 miles" and the average speed as 
“ 68 miles an hour." As the true distance is 158 
English miles, all but a small fraction, and the 
time allowed is 2 hours 50 minutes, which 
includes a midway stop of 5 minutes at Abbeville 
for water, it will easily be seen that the average 
speed, had 46 minutes really been gained on 
this booked running time of 2 hours 45 minutes, 
must have been not “ 68" but over 79 miles an 
hour ; moreover as three banks respectively for 
4 miles at т in 135, for 26 miles at 1 in 250 and 
I in 333, and 13 miles at I in 200 have to be 
climbed, while speed has to be reduced to 
walking pace through Amiens station and some : 
way beyond, the speed down hill and on the 
level must have been 100 miles an hour or more 
had the reported feat been really accomplished. 
It is true that Monsieur du Bousquet's splendid 
' Atlantic " type de Glehn compounds have been 
tested at a speed of 145'2 kilomètres, or 90°3 
miles an hour, but the speed of the regular trains 
is strictly limited by law to 74'6 miles an hour 
on the French Northern Railway ; therefore it 
was distinctly unlikely that over 79 was averaged 
up and down hill, and including two startings 
and stoppings, various slowings, and the ascent 
of three banks. Since the above was written, 
it has been ascertained that the time made up 
was sivlecn minutes, not “forty-six,” thus the 
average speed was about 63 miles an hour 
which is assuredly not a "record" оп the 
French Northern Railway. 


The British. record set up (in 
print) had reference to a per- 
formance by Mr. S. W. Johnson's 
very fine new three -cylinder compound, 
No. 2631, on the Midland Railway, which was 


The Midland 
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alleged not only to have made the journey of 
76% miles from Hellifield to Carlisle in 79 minutes, 
start to stop, but also to have averaged 76:9 
miles an hour over a considerable portion of the 
distance. Investigation, however, soon elicited 
that the average over that “ 76:9 miles an hour ” 
length was exactly 7o, and also that the 79 
minutes run from Helliheld to Carlisle, while 
undoubtedly accomplished and a very excellent 
achievement, was not the “record” for that 
stage, the same journey of 763 miles having been 
done some weeks previously in five minutes less 
time, viz., in 74 minutes. Similarly it may be 
added, the alleged “record” run without stop 
from Euston to Holyhead had been several 
times done by the first portion of the Irish night 
mail when that was run in duplicate. 


Speaking in the name of his 
ды ее famous London and North- 

Western locomotive, “ Charles 
Dickens," No. 955, Mr. F. W. Webb has issued an 
interesting account of that efficient little engine's 
remarkable career. Built in 1882, she has in the 
course of her twenty years' life covered the 
amazing distance of 2,000,000 miles, having run 
daily from Manchester to Euston and back 
throughout the whole of that period, except 
when in for repairs. Two “ crews” have worked 
the engine on alternate days, one of the drivers, 
Bowden, having been the sameduring the entire 
career of the locomotive. It is noteworthy that 
when the morning up express from Manchester 
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to Euston was accelerated on June Ist last to 
make the journey— viáthe North Staffordshire 
route through the Potteries as far as Colwich— 
in 3 hours 50 minutes, “ Charles Dickens " still 
hauled the train and did it in admirable style 
and time. It is considered, however, that a 
more powerful engine is now needed owing to 
the increased weight of the accelerated train, 
and so No. 955 is relegated to easier duties, 
and one of Mr. Webb’s newest compounds 
takes her place. If the newcomer can in 
twenty years’ time show relatively so fine a 
record as “ Charles Dickens,” it will be some- 
thing of which worthily to boast. It may be 
worth while to note that every engine of the 
same class as “ Charles Dickens " is still at work 
and taking its full share of some of the heaviest 


. and fastest service on the London and North- 


Western line. Originally seventy of these loco- 
motives, which have 6-ft. 6-in. coupled wheels 
and inside cylinders 17 by 24, were constructed 
by Mr. Webb between the years 1875 and 1882. 
They did so well that he subsequently converted 
into the same type no fewer than ninety-six 
engines having wheels of the same size апа 
similar general dimensions, which had been 
designed by his predecessor, Mr. J. Ramsbotton, 
also nine.y others which differ only in having 
wheels 6 in. smaller. АП have done, and still 
do, exceedingly good work, wonderful work in 
fact, considering their small size and limited 
nominal tractive force. Excellence of design 
and construction tells strikingly in this case. 


2 М 
М t 


0 2. OETA SE 2605 BIS OS 


Ап Illustrated Technical Monthly, dealing with the 
Engineering, Electrical, Shipbuilding, Iron and Steel, 
Mining and Allied Industries. 


DAVIDGE PAGE, Editor, 


Clun House, Surrey Street, Strand, London, W.C. 


Telephone No: 3349 GERRARD. 


Telegraphic and Cable Address: “SINEWY, LONDON." 


Editorial.—All communications intended for publica- 
tion should be written on one side of the paper only, 
and addressed to “ The Editor.” 


Any contributions offered, as likely to interest either home 
or foreign readers, dealing with the industries covered 
by the Magazine, should be accompanied by stamped 
and addressed envelope for the return of the MSS. if 
rejected, When payment is desired this fact should 
be stated, and the fullname and address of the writer 
Should appear on the MSS. 


Correspondence is invited from any person upon 
subjects of interest to the engineering community, In 
all cases this must be accompanicd by full name and 
address of the writer, not necessarily for publication, 
butas a proof of good faith. No notice whatever can 
be taken of anonymous communications. 


Subscription Rates per Year. 


Great Britain—In advance, 12s. for twelve months, 
post free. Sample Copies, 1s. 4d., post free. 


Foreign and Colonial Subscriptions, 16s. for twelve 
months, post free. Sample Copies, 1s. 6d. post free. 


Remittances should be made payable to PAGE'S MAGAZINF, and 
may be forwarded by Cheque, Money Order, Draft, Post Office Order, 
or Registered Letter. Cheques should be crossed "LONDON & 
COUNTY BANK, Covent Garden Branch." РО. and P.O.O.'s. to 
be made payable at East Strand Post Office, London, W.C. When a 
change of address is notified, both the new and old addresses should 
bc given. АП orders must be accompanicd by remittance, and no 
subscription will be continued after expiration, unless by special 
arrangement. Subscribers are requested to give information of any 
irregularity in receiving the Magazine. 


Advertising Rates. 


All inquiries regarding Advertisements should be directed to“ THE 
ADVERTISE MENT MANAGER, Clun House, Surrey Strect, Strand. 
London, W.C." 


Copy for Advertisements 


should be forwarded on or before the 3rd of each month preceding date 
of publication, 


MN ج‎ —— ERN 


The whole of the contents of this publication are 
copyrisht, and full rights are reserved. 


OUR MONTHLY 


LONDON, 20th October, 1902, 


The depressed condition of 
shipping is having a bad effect 
on the shipbuilding industry, 
the prospect of which grows darker as the 
winier approaches. It cannot be said, perhaps, 
that freights are unprecedently low, because a 
few years ago, before the last “boom” in 
shipping, they were in many instances quite as 
low as now. But at that time coal was a good 
deal cheaper and other expenses werelower. On 
the whole, it is doubtful if general ship-owning 
was ever so unremunerative a business as it is just 
now. The result of the over-supply of tonnage is 
excessive competition for employment, as most 
managing-owners seem to prefer running their 
boats at a loss to laying them up until the clouds 
roll by. Of course, the cessation of hostilities 


Depression in 
Shipping. 


‘in South Africa has freed a number of vessels 


that were engaged in connection with it. One 
result of the low range of freights is that more 
iron is being sent across to America from this 
country than might otherwise have been the case. 
This drain of iron, and steel, and coal westwards 
has had an adverse effect on shipbuilders by 
keeping up the price of material at a time when 
they would like to reduce costs in order to 
bring out more contracts. In the North of 
England the output of shipbuilding material has 
been sensibly reduced in consequence of the 
Slackness in the shipyards. In Scotland the 
builders are better employed on current con- 
tracts, but are working through these a good 
deal more quickly than they are securing new 
work, to which, however, an important addition 
has been made, to be presently noticed. 


Every now and again a cry is 
raised of the necessity for 
establishing Government Dock- 
yards in the North of England and in Scotland. 
A correspondent of the London Sunday Sun 
lately dealt with shipbuilding delays and the 
congestion іп the Dockyards. He says :— 


Are more Dock- 
yards needed ? 
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The establishment of a new yard on the East Coast, at 
Hull cr Leith, let us say, would be of obvious advantage. 
The naval power of Germany is growing. We shall 
certainly have to provide a North Sea squadron—though 
we may not call it by that name—and it will then become 
of infinite importance to base it for coaling, victualling, 
and repairs on the coast facing the Teutonic empire. 
The establishment of a great dockvard is ostensibly a 
costly business, but a fleet without proper bases is of 
small account. It would be well if the nation would 
turn its mind away from fascinating expenditure on 
shipbuilding to provide for more prosaic necessities, such 
as dockyards and manning. The cost of a naval base 
upon the East Coast—the money being provided by loan 
—would be a yearlv sum for interest and sinking fund 
about equal to the price of three-quarters of a battleship, 
and I think it would be well worth incurring, even if we 
had to give up a battleship а year to provide it. 

But shipbuilders do not want the industry 
disturbed by the location of dockyard labour 
among them, nor is the country generally 
desirous of the extension of the existing dock- 
yard system. The best new work, and the 
most important repairs are done by contract. 
There may be political reasons for the retention 
of Pembroke, Devonport, Portsmouth, and 
Chatham, but there are economical reasons for 
not increasing the number. The finest ship- 
building tools, the biggest dry-docks, and the 
best shipbuilders in the world are to be found 
on the Clyde and Tyne, at Barrow and Belfast, 
and in time of war the fighting efficiency of 
the fleet may depend on the extent to which 
they could be used. Let the dockyards be 


reserved for repairs. 


The following is the substance 

жыйн of the new scheme of Russian 
Siountigs: bounties for shipbuilding. It 

is proposed to issue loans to 

shipowners to induce them to build ships at 
home rather than have them built abroad, and 
to stimulate the purchase of Russian ships built 
of Russian material. This will be accomplished 
by a mortgage on the completed vessel at 50 
per cent. of the actual cost, without interest, for a 
period not exceeding twenty years, repayable in 
equal yearly instalments. The cost is ascertained 
by estimating the expense of building ships in 
Russia according to certain regulations. The 
amount of the bounty depends upon the differ- 
ence between the cost of building ships in 
Russia and abroad. The loans are to be issued to 
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sea-going steamships under the following condi- 
tions: (a) Plans and specifications of ships must 
be presented to the Minister of Finance ; (b) 
the steamers must rank in the highest class 
according to British Lloyds' regulations; (с) 
the average speed of boats of over r,ooo tons 
register must be not less than ten knots on six 
hours’ trial ; of under 1,000 tons, not less than 
eight knots at Lloyds' lower load line. To enable 
shipowners to repay the loans two measures are 
proposed. First, the loans will be for twenty 
years without interest ; secondly, the Govern- 
ment will bear part of the expense of insurance. 
To facilitate the export of Russian goods by 
steamers built in Russia it is proposed to allow 
a rebate of half the expense for Russian coal used 
on all steamers carrying less than three-fourths 
of a full cargo on export and one half of a cargo 
on import. Itis estimated that the unavoidable 
calls made on the Government Treasury by these 
plans tu foster home shipbuilding will not be so 
large as they would be in case of payment of 
direct navigation and shipbuilding premiums. 
It was decided that the proposals should first 
be published in the press of the Russian 
Empire, in order that the authorities might have 
the advantage of criticisms or suggestions from 
interested companies or individuals, but in the 
meantime it has been decided that all Russian 
merchant ships shall be registered, and that 
comparative statements of the methods of 
navigation in Russia and in other commercial 
countries of the world shall be compiled. 


The new French law voted 
affecting the granting of bounties 
and premiums to the merchant 
navy of France has been promulgated. The 
Minister of Commerce has prepared the draft 
of a Bill for the mail steamship routes between 
France, the West Indies, South America, and 
the West Coast of Africa, for which subsidies 
are granted. Tenders will be invited for the 
maintenance of these postal services, after the 
expiration of the present contracts at the end 
of next year. The new contracts will be let for 
a period of fifteen years. All the existing mail 
steamship lines between France and the West 
Indies and South America will be maintained, 
but the Minister proposes to create a new 


French 
Subsidies. 
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regular service between France and the North 
of Brazil in order to place France in touch with 
the basin of the Amazon. The existing service 
between France and West Africa will be ex- 
tended. More ports will be called at, and 
instead of the chief port of the line in France 
being at Havre it will be transferred to 
Dunkirk, in order to favour the exportation of 
the products of the industrial region of the 
north. Its terminal point on the West Coast of 
Africa will be at Matadi. The State subvention 
which will be given for the working of these 
lines will be twofold, an annual sum and an 
allocation which will vary with the origin, the 
age, and the tonnage of the vessels employed, 
in accordance with the regulations fixed by the 


new Bill. 
The New Zealand Government 


New Zealandand wish to establish direct steam- 
South Africa 


Service. ship service between New 
Zealand ports and South Africa, 
лі Fremantle, or an alternative service 


between New Zealand ports and South Africa, 
with permission, if necessary, to call at another 
port in Australia en route. They invited 
tenders on the following conditions: There 
shall be four loading ports in New Zealand in 
geographical order, and three ports of discharge 
in South Africa, viz., Durban, Port Elizabeth, 
and Table Bay, the serviceto be monthly. The 
contract to be for a period of two or three 
years, at the contractor's option. Steamers to 
be fitted with refrigerators to carry frozen meat 
and dairy produce. Steamers to be of not less 
than 4,000 tons measurement, and their 
capacity for cargo and draught when they are 
loaded to be such as to enable them to discharge 
at wharves at above ports. Lighterage, when 
necessary, to be paid for by contractor. Steamers 
to have a minimum accommodation for thirty 
saloon and fifty steerage passengers, and to 
provide suitable space for mails. The speed of 
steamers to be not less than 11 knots ocean- 
going, with penalty and bonus on scale to be 
arranged, but not exceeding £500 per voyage. 
The rates for freight from New Zealand ports 
to South Africa to be not more than as follows : 
Wheat, 30s.; flour, 30s.; barley, 32s. 6d. ; oats, 
35s.; bran, 40s.; potatoes in sacks, 40s.; all at 
per ton weight. Hay, oaten or meadow, pressed 
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in bales, and potatoes in boxes, both at a ton of 
50 cubic feet measurement, 37s. 6d. Horses 
and full grown cattle, £12 ros. each. Frozen 
meat and dairy produce at current summer rates 
ruling between New Zealand and London, and 
other goods at rates current between New 
Zealand and London. Maximum cargo for 
Fremantle, which contractors may be required 
to carry, must not exceed one-sixth of the 
steamer's capacity, and the rates for freight from 
New Zealand to Fremantle must not exceed 
those current from Sydney and Melbourne to' 
Fremantle by more than 25 per cent. Ten- 
ders were required to state the period of 
time required before the berthing of the first 
steamer in New Zealand, the time to count from 
the date of acceptance of tender. Tenders 
were also asked to state what accommodation 
would be provided for live stock. They 
were alsó to state the different amounts of 
subsidy required per voyage for either or both 
services. Whenever possible, and consistent 
with ordinary prudence, and before commencing 
to load at New Zealand ports, the steamers will 
be required to call at Westport for a full supply of 
bunker coal, at which port steamers will have 
free pilotage and all port charges, excepting 


light dues. 
The increase in freight rates in 


the service to the River Plate, 
which was decided upon by the 
conference of managers of steamship lines held 
at Ostend, and now in force, will for the present 
be levied in such a way that primage of 20 per 
cent. will be collected in the case of goods 
charged for by measurement, and one of 20 per 
cent., with an additional 5 per cent. in the case 
of goods charged for by weight. The rate for 
cement is fixed at 121 marks plus 20 per cent. 
for Buenos Ayres and Monte Video, and at 171 
marks plus 3 per cent. for Rosario. The 
German steamship companies interested in this 
trade are the Hamburg South American 
Steamship Company, the North German Lloyd, 
Hamburg American Line, and the Bremen 
Hansa Line. A three years’ contract has been 
concluded, and all the British companies trading 
with the Plate have joined the combination 
with the object of maintaining the freight rates 
already fixed. The increase on outgoing 
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freights will partly compensate owners for the 
lowness of return freights. The arrangement 
is not a “ Trust," but a working agreement 
such as railway companies maintain. 


Messrs. John Brown and Co., 
Ltd., Clydebank, have received 
orders to build the only battle- 
ship to be given out to contract under the 
1902 Naval programme. She is to be named the 
Hindustan, and will much resemble the Comunon- 
wealth, now building by the Fairfield Company. 
Babcock and Wilcox boilers will be fitted for 
four-fifths, and closed-stokehold forced-draught 
boilers for the remainder. There will be 
eighteen Babcock boilers, having 39,000 square 
feet of heating surface and 1,120 square feet of 
grate area, while the three cylindrical boilers 
will have 8,100 square feet of heating surface, 
and 243 square feet of grate, making a total of 
47,100 square feet of heating surface and 
1,303 square feet of grate. In the sister 
ship, to be built at Portsmouth, the total 
heating surface will be 45,600 square feet, 
the difference being due to the eighteen 
Niclausse boilers having 37,500 square feet— 
the cylindrical boilers being in this measurement 
similar to those in the other ship. The Niclausse 
boilers, with 1,393 square feet, have more grate 
area than the Babcock and Wilcox boilers 
mentioned above, but those of the cylindrical 
pattern have the same, viz., 243 square feet. 
The engines are to be of the triple-expansion 
type, with four cylinders and four cranks, 38 in., 
бо 1п., 67 in., and 67 in. diameter, with a stroke 
of 48 in, and a working steam pressure of 
210 lbs. 


А Powerful New 
Battleship. 


While Messrs. John Brown and 
eee Co., Ltd., were signing the con- 

tract to build the new battleship 
described above, Messrs. William Beardmore 
and Co. were launching at Govan their first 
contribution to the Navy, the Berwick, a first- 
class cruiser of the “ County” type, the fourth 
vessel of this kind built on the Clyde, although in 
the same yard their predecessors, Messrs. Robert 
Napier and Sons, Ltd., built many war vessels. 
The new cruiser's dimensions are as follows : 
Length between perpendiculars, 440 ft. ; breadth 
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moulded, 66 ft. ; draught moulded, 24 ft. біп. ; 
displacement moulded, 9,800 tons; indicated 
h.p., 22,000 ; speed, 23 knots; boiler pressure, 
зоо Ibs. ; normal coal capacity, Soo tons. The 
vessel has side protection extending over a length 
of about 35o ft., from the stem to the armour 
bulkhead, which is 3 in. thick. The side 
armour is of specially hardened steel of three 
thicknesses, 4} in., 3 in., and 2 in., the 4}-in. 
armour extending forward from the armour 
bulkhead for a distance of about 240 ft., and the 
3-in. armour for a distance of about 4o ft. 
Between this and the stem there is 2-in. nickel- 
steel armour. The protective deck proper 
extends from stem to stern, and ranges in 
thickness from 1 in. within the range of side 
armour to 2 in. outside. This deck is worked 
at the lower edge of the armour, and protects 
the vitals of the ship. Another deck, I} in. to 
тїп. in thickness, forms a crown over the side 
armour and armour bulkhead, etc. The coal 
bunkers range along the sides of the machinery 
compartments both below and above the lower 
deck ; their normal coal capacity is 800 
tons, but this can be doubled if necessary. 
The armament will consist of twin 6-in. guns, one 
forward and one aft, mounted in 4-in. barbettes, 
ten 6-in. guns in hard steel casemates, ten 12- 
pounders, three 3-pounder quick-fying guns, 
eight Maxims, and two submerged tubes for 
18-in. Whitehead torpedoes. The propelling 
machinery (supplied by Messrs. Humphrys, 
Tennant and Co., London) consists of two sets 
of triple-expansion engines in separate water- 
tight compartments, each set having four 
cylinders, working on four cranks, their 
diameters being 69 in., 37 in., 60 in., and 69 in. 
respectively, with a stroke of 3 ft. 6 in. There 
will be an installation of Niclausse boilers for 
300. lbs working pressure. 


The Düsseldorf Exhibition* has 

Influence of the been so often and so carefully 
Dusseldorf — described, that it may be of 
interest to consider the probable 

influence of the exhibition on German industries. 
and the opinions expressed by the various 


* The Düsseldorf Exhibition was closed on October 
20th. It was visited bv 4,882,459 persons in all, and 
а considerable surplus has been realised. 
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classes of British engineers who have paid it a 
visit. In considering its influence on the German 
engineering industry, it is gratifying to remember 
that at one time England was, in all things 
mechanical, the teacher of the world. English 
engineers sank the first coal-pits, built the first 
locomotives, and may be said to have practically 
laid the foundation of the whole German 
engineering industry. At the same time every- 
thing German was for many years commonly 
regarded as cheap and nasty, the phrase “ Made 
in Germany " being looked upon in engineering 
circles as a kind of danger signal. The Düssel- 
dorf Exhibition has done much to explode this 
idea, and should have opened the eyes of those 
engineers who visited it to the fact that the 
Germans have in many respects proved them- 
selves our. equals. The growing demand for 
German machinery has been evidenced by the 
large number of orders placed by Englishmen, 
at the exhibition, and by numerous enquiries for 
tenders and specifications where the immediate 
orders have not been feasible. This has been 
especially noticeable in the mining machinery 
department. "The direct result, as regards the 
most important German firms exhibiting, will be 
an almost immediate increase, at remunerative 
prices, of their export trade, and as the 
home business is at present in an exceedingly 
slack state, this increase of foreign business is 
to them a matter of vital importance. 

The amount of business done is not to be 
attributed to any remarkable novelties or epoch- 
making inventions. With the exception of Dr. 
Thompson's vertical winding engine, the 
Oechelhiuser gas-driven blast-furnace blowing- 
engine, and the superheated steam-locomotive, it 
is difficult to recall anything deserving special 
mention. The causes for the success of the 
exhibition must therefore be looked for in other 
directions, and we shall not be far wrong if we 
attribute them to the care taken both in the 
design in the drawing offices, and the accuracy 
of the workmanship in the shops of the German 
works. Asregards cost, the difference between 
the English and the German products is not 
great, in fact, as a rule, it is in favour of the 
English manufacturer, but the finish given to 
the German machinery has gained general 
admiration, and does much to explain the large 
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amount of business done. It is not suggested 
that English works cannot turn out equally 
good work, but it has not been the practice to 
do so. “Show finish” is not known in German 
workshops, as with a few exceptions all the 
engines exhibited are exactly as usually supplied 
by their respective makers. The largest amount 
of orders appear to have been placed with the 
makers of machine-tools, many of these equalling 
the most up-to-date American product. This is 
especially the case with regard to the smaller 
classes of machine tools. 


The exhibition, which was a 
Its future Effects. success both from a financial 

and business point of view, has 
served to tide the German engineering industry 
over a period of depression in their own 
country, where prices leave a minimum margin 
of profit, by ensuring them, forsometimeto come, 
a continuance of foreign orders at remunerative 
prices. It must also be remembered that the ex- 
hibition is for the most part an exhibition of firms 
in Rhenish-Prussia and Westphalia, and that some 
parts of Germany are totally unrepresented. A 
correspondent who has recently returned from 
alengthy tour through the Rhenish-Westphalian 
district states that on all sides he has heard 
nothing but expressions of satisfaction at the 
success of the exhibition and the prospects of 
future business which it has brought in its 
train. 
A large number of colliery 
owners and managers not only 
visited the Exhibition, but 
also inspected some of the most important col- 
lieries in the neighbourhood, and it may be said 
at once that the German mining machinery was 
the subject of astonishment and admiration 
among those who were new to the German coal- 
fields. The completeness of the surface equip- 
ment, the arrangement and upkeep of the engine 
rooms, and the discipline and cleanliness amongst 
the miners called forth nothing but approval. 
Many managers expressed a desire to follow the 
example of their hosts, but feared their English 
shareholders would not consent to such an 
outlay of capital. Special interest was shown 
in the pit-head gears and washing plants, which 
are, perhaps, the best of their kind in the world. 


German Mining 
Machinery. 
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In the ore-mining department much surprise 
was expressed at the completeness and efficiency 
of the dressing appliances ; this being a special 
revelation to those mining engineers whose 
knowledge of ore-dressing was limited to 
Cornish and similar primitive appliances. 
Special interest in this branch was shown in the 
magnetic separators (Wetherill system) exhibited 
by the Humboldt Engineering Works Co., 
whereby it is possible to separate ores which, 
owing to their similar specific gravity, it has 
not, hitherto, been possible to separate by the 
ordinary wet-dressing processes. Some of the 
visitors evidently came over, not with the 
expectation of being able to learn something 
new, but more out of curiosity. They went 
back convinced that, though in some respects 
they were more than able to hold their own, in 
other respects they had to learn a great deal. 


А provisional agreement has 
been signed, subject to the 
sanction of the proprietors of 
both companies and of Parliament, for the 
amalgamation of the Belfast and Northern 
Counties Railway with the Midland Railway 
Company. The terms provide for the exchange 
of debenture and preference stocks of the 
Belfast and Northern Counties for similar stocks 
of the Midland Company producing an equal 
return, while the holders of each £100 of 
ordinary stock of the Belfast and Northern 
Counties Company will receive £220 of Midland 
24 per Cent. Preference Stock, producing a 
secured and permanent return of 55 per cent. 
per annum. It is understood that the Irish 
management of the railway on the present 
successful lines will be continued, and that the 
main object of the agreement is the develop- 
ment of cross-Channel traffic, both in passengers 
and merchandise, through the Midland Com- 
pany's new port at Heysham, near Morecambe, 
now rapidly approaching completion. 


Rallway 
Amalgamation. 


А return has been issued relating 
to the production, consump- 
tion, and imports and exports 
of coal in the British Empire and the principal 
foreign countries in each year from 1883 to 
1901 as far as the particulars can be stated. It 


The Coal Industry 
of the World. 
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also contains statements showing the produc- 
tion of lignite and petroleum in the principal 
producing countries for a series of years. The 
following table shows what has been the pro- 
duction of coal in the five principal coal-pro- 
ducing countries of the world in 1899, 1900, 
and rgor :— 


е "ni І : | trite: 
б кыл | Germany. France, | Belgium. , SS 
>” | 
[4 | e 
| Tons.* Tons.f Tons.t Tons.f Tons.’ 
IR&x) 220,095,000 | I0I,640,000 | 32.256.000 22,072,000 226,554,000 ! 
'1900, 225,181,000 | 10y,240,000 | 32,721,000 | 23,401,000 | 240,64» OOO 


| 1901 219.047.000 22,074,000 | 200,027,000 


du 31,013,000! 


D 


* Tons of 2,240 165 Ff Metric tons of 2,204 lbs. 


hyures, 

It will be seen that the amounts produced in тоо! 
were in most cases less than in the preceding 
year, though the production of the United 
States still continues to increase, and has now, 
for three consecutive years, exceeded that of 
the United Kingdom. The production of 
Germany represents less than half, and that of 
France and Belgium together less than a quarter 
of the production of this country. The total 
known coal production of the world (exclusive 
of brown coal) is now nearly seven hundred 
million tons (of 2,240 165.) per annum, of which 
the United Kingdom produces rather less, and 
the United States rather more thana third. The 
following statement shows the average value 
per ton of the coal produced taken at the 
collieries, in the five above-mentioned countries, 
in the year 1900: 


1 Provisional 


United 1 | 5 United 
Кли; Germany. France. Belgium. States | 
ара | 
Per ton. | Per ton. Per ton. | Per ton. | Per ton. | 
s. d. s. d. s. | s. d. s d. 
lo 9 8 10 | 12 о} | 13 11} | S si 
! 


س — — -—- —— 


—— ———-- ——— — 


These averages are again in all cases higher 
than in the preceding year. In Belgium the 
rise in price amounted to 4s., in the United 
Kingdom to over 3s., and in France to 2s. per ton. 
In Germany prices rose only by about 1s., and 
in the United States by only about 7d. per ton. 


The Council of the Institution 


Professional А ; 

Etiquette in Of Electrical Engineers have 
Electrical issued a circular letter, addressed 
Engineering. 


to the clerks of the principal 
counties and boroughs of the United Kingdom, 


Our Monthly Résumé. 


in which they have indicated the Institution’s 
views on professional etiquette for consulting 
electrical engineers. The various points decided 
are as follows :— 

т. No consulting engineer should solicit 
employment as consulting engineer verbally, 
by letter, by agent paid by commission or other 
wise, or by any other means. 

2. No consulting engineer should answer 
advertisements for consulting engineers. 

3. No consulting engineer should advertise 
for employment. | 

4. No consulting engineer should pay by 
commission or otherwise anyone who introduces 
clients. | 

5. No consulting engineer should receive 
trade or other discount, or surreptitious com- 
missions or allowances in connection with any 
works which he superintends. 

6. А consulting engineer who is also directly 
or indirectly interested in any contracting or 
manufacturing business should inform his client 
in writing what his connection is with such 
contractor. 


The thanks of the mining com- 

"Orein Sight." munity are due to the Council 
of the Institution of Mining and 

Metallurgy, who, recognising the great import- 
ance to the mining industry and to the public 
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generally of the subject of “оге in sight,” a 
phrase glibly used in mining reports, though it 
may mean almost anything, have appointed a 
committee to consider what steps the institution 
might usefully take in defining the term. After 
due consideration and discussion the council 
came to the following decisions :— 


1. That members of the institution should not make 
use of the term “ore in sight,” in their reports, without 
indicating, in the most explicit manner, the data upon 
which the estimate is based ; and that it is most desirable 
that estimates should be illustrated by drawings. 

2. That as the term “ore in sight” is frequently used 
to indicate two separate factors in an estimate, namely :— 


(a) Ore blocked out—that is ore exposed on at least 
three sides within reasonable distance of each other 
—and 

(b) Ore which may be reasonably assumed to exist 
though not actually “ blocked out "'; 

these two factors should in all cases be kept distinct, as 
(a) is governed by fixed rules, whilst (b) is dependent 
upon individual judgment and local experience. 

3. That in making use of the term “оге in sight," an 
engineer should demonstrate that the ore so denominated 
is capable of being profitably extracted under the working 
conditions obtaining in the district. 

4. That the members of the institution be urged to 
protect the best interests of the profession by using their 
influence in every way possible to prevent and dis- 
courage the use of the term "ore in sight," except as 
defined above ; and the council also strongly advise that 
no ambiguity or mystery in this connection should be 
tolerated, as they (the council) consider that such 
ambiguity is an indication of dishonesty or incompetency. 


- —- 


NOTABLE BRITISH 
PAPERS OF THE МОМТН. 


A Monthly Review of the leading papers read before the various Engineering and 
Technical Institutions of Great Britain. 


WITWATERSRAND GOLD 
PRODUCTION. 


[FF question of the future total production 

or probable duration of the Witwatersrand 
Goldfields was ably dealt with in a paper con- 
tributed to the Institution of Mining and 
Metallurgy on the 16th ult., by Messrs. Т. Н. 
Leggett and F. H. Hatch. The paper is one 
of such peculiar interest at the present time 
that we quote from it at length. 


EARLY ESTIMATES. 


In dealing with early estimates it is noted 
that Messrs. Hatch and Chalmers іп 1895, 
forecast a production from the Witwatersrand 
generally, within half a century, of £700,000,000 
sterling. For this estimate an average miiling 
width of 3 ft. was assumed for the whole Rand. 
The yield was averaged at 38s. per ton, and it 
was assumed that the reef would be worked 
down to a vertical depth of 3,500ft. This 
estimate was practically adopted by Professor 
George F. Becker, who visited the Rand in 
1896. 

Mr. John Havs Hammond, in a paper on Gold Mining 
in the Transvaal, read at the Richmond Meeting of the 
American Institute of the Mining Engineers in February, 
190I, estimates a total production from the central section 
of the Rand of £600,000,000, and from the east and west 
sections of £200,000,000, in all £800,000,000, and further 
puts "the future duration of profitable operations on a 
large scale in the district at less, rather than more, than 


^" Gold Mines on the Kand,’ p. 291., Macmillan and Co, 


25 vears."* But as Mr. Hammond assumes that pront- 
able mining will be carried on to a depth of 6,000 ft., and 
states that “there are no factors operating against mining 
on the Witwatersrand to a depth of at least 8,000 ft. verti- 
cally," this estimate of the total production seems under 
the mark. 

More sanguine views as to the probable total produc- 
tion are held by Mr. W. Bleloch,t who estimates the 
“ gold available for practical mining in the area between 
Randíontein on the west and Holfontein on the east," at 
2,871 millions sterling. In this estimate the vertical depth 
to which mining will be carried is put at 7,000 ft. for the 
richer central section of the Капа; at 3,000 ft. for the 
Vogelstruis to Paarl-Central section; and at 6,000 ft. tor 
the remainder. This estimate, it will be seen, is three 
and-a-half times as great as Mr. Hammond's. The truth 
probably lies somewhere between these two extremes. 


THE METHOD OF ESTIMATING. 


In their endeavour to arrive at a fair estimate, 
the authors assumed that the Main Reef series 
could be worked to a vertical depth of 6,000 ft. 
They found it necessary to divide the total area 
under consideration, viz., from Randfontein in 
the west to Modderfontein in the east inclusive, 
into sections, in order to give due weight to 
variability in yield and reef thickness. 


The sections are the following :— 


No. 1. Randfontein '* A" Block inclusive to Luipaardsvlei 
(West Boundarv). 

2. Luipaardsvlei (West Boundary) to Grey's Myn- 
pacht, inclusive. 


99 


* On these figures it appears that Mr. Hammond assumes an average 
annual production for the next 25 years of 4.500 ооо ооо divided by 25, 
equals 4 32,000,000, 


t" The New South Africa London, W. Heinemann, 1901. 
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No. 3. West Roodepoort to Durban Roodepoort, inclusive. 
„ 4 Kimberley Roodepoort to Bantjes ae, cO 
» 5. Aurora West to Paarl Central ... s» 0. 
» 6. Langlaagte Royal to Crown Reef us "0, 
» 7. Johannesburg Pioneer to City & Suburban do. 
„ 8. Meyer and Charlton to George Goch ... do. 
» 9. Henry Nourse to Jumpers TT rac d n 
» 10. Treasury to Olencairn  ... T ses» do: 
» II. Knights of Balmoral (ss via we dO 
» 12. Ginsberg to Blue Sky ... ; йо. 
„ I3. ChimesW éstto Moddectontein Extension do. 


For each of these sections the following 
factors were to be determined :— 


(a) Average length of reef in feet along the strike. 


(b) Average ‘‘ backs" (or length along the dip), in feet, 
down to a vertical depth of 6,000 ft. 


(с) Average milling width in feet. - 


' " 
d) Average percentage deduction for unpayable 
: ра} 


ground, dykes, safety pillars, «с. 
(c) Average yield per ton, in pounds sterling. 


The estimated total production of gold in pounds 
sterling for any section then is— 


cx ed uri 


12 J 


AVERAGE YIELDS. 


The following table shows a tonnage crushed 
and the total value of the yield for the mines 
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comprised in each section; also the average 
value per ton milled—in short, factor е :— 


AVERAGE YIELDS, 1894-1899. 


! 


Value рег кера 


Total Tons Total Value, 


Section. Milled. $ ‘Ton иш al Mines. 
| | 
di | 
No. I 727,107 1,343,310 | 36°95 | 4 
2 973,140 1,733,955 | 35°62 9 
3 | I,422,840 3,049,709 | 42:87 | ,9 
4 178,440 221,370 | 24°81 2 
5 1,405,358 2,103,989 | 28°72 М 
6 3,030,500 5,770,070 | 38°13 | 5 
"ET 4,405,410 12,237,804 | 55°50 12 
Ө: 1,752,838 2,827,816 | 32°27 4 
9 1,994,712 4,581,111 | 45°93 | 5 
IO 6,808,877 12,159,848 | 35°72 ; II 
II 624,581 862,451 27:02 | 2 
12 1,059,888 2,334,042 | 44°04 | 4 
13 1,378,164 2,005,770 | 30°41 5 
TOTALS. 25,821,801 | £51,328,005 | 3976s. 77 


! 


The figures given above аге for the Main 
Reef series only, and do not include yields 
from the Kimberley Battery, Rietfontein, Black, 
or other reefs, nor from any of the outlying 
districts, such as the Nigel, Heidelberg, or 
Klerksdorp. 


THE ESTIMATE. 


The following table gives the estimated total 
production for each section : — : 


| 
эзел; | Жор Estimated аА Estimated 
E i 3 PATE dn Reef in | P eH Pr ota to Future 
No. Extent. Miles, roduction, Dec. 31st, 1902 Production. 
I| Randfontein “A” Block, inclusive, to West Boundary of РЧ | £ 
Luipaardsvlei ... 5'464 124,376,000 | 1,627,637 122,748,363 | 
2 | West Boundary of Luipaardsvlei, to Grey’ 5 ; Mynpacht, inclusive 4924| 115,847,000 | 2,192,840 | 113,054,100 
3 | West Roodepoort to Durban Roodepoort, inclusive .| 2°273 | 33,059,000 | 4,347,032 | 28,711,908 
4 | Kimberley Roodepoort to Bantjes, inclusive | 37324 18,107,000 | 285,710 | 17,911,290 | 
5 | Aurora West to Paarl Central, inclusive. 5398 97,000,000 | 3.410,320 | 94,195,080 | 
6 | Langlaagte Royal to Crown Reef, inclusive „| I Seq 99,765,000 | 9,125,945 | 90,639,055 
7 | Johannesburg Pioneer to City and Suburban, inclusive 2:600 231,546.000 | 20,416,707 | 211,129,293 
8 | Meyer and Charlton to George Goch, inclusive 1756 52,713,000 | 4,061,352 | 48,051,048 | 
9 | Henry Nourse to Jumpers, inclusive 2:197 94,705,000 | 5,934,016 | 85,770,384 
о | Treasury to Glencairn, inclusive ... .| 37750 213,423,000 | 16,606,250 190,816,750 | 
II | Knights to Balmoral, inclusive A 1:572 24,180,000 999,794 | 23,180,206 
2 | Ginsberg to Blue Sky, inclusive d 4 015 107,112,000 | 2,462,007 | 104,649,333 
13 | Chimes W est to Modderfontein Extension, inclusive... 8° 049 Q7.794,000 | 2,707,045 65,026,355 
| [кале з= 
| £1,230,084,485 
Banks and Customs Works, etc. — — | 2,523,776 2,523,770 
| | | 
TOTALS ... m [467875 |£1,310,323,000 |£76,762,291 £ 1,233,560 709 
| 
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GROWTH, MAXIMUM, AND DECLINE. 


In conclusion, the authors say :— 

If it be safe to make any deduction as to the probable 
duration of mining operations upon a large scale from 
the foregoing figures, we must assume that thc annual 
production will increase for a few years to a maximum, 
which will be maintained for a second period, and that 
there will then be a third period of decline. For the 
three years preceding the war, the average increase of 
production was at the rate of £4,000,000 per annum ; the 
production for 1899 being at the rate of about £19,000,000. 
Allowing 18 months from January 1st, 1902, a similar 
increase of production will bring the output to at least 
£30,000,000 per annum by June 3oth, 1906, and if this 
rate of production were to be maintained from then on, 
the total production of £1,233.560,709 would give a life 
from January Ist, 1902, of 42} years. But as the pro- 
duction will decline gradually instead of coming to a 
sudden stop, the life of the industry is likely to be pro- 
longed for some considerable.number of years bevond 
the period indicated. If, on the other hand, the annual 
output should exceed £30,000,000 for any considerable 
period, as is perhaps within the bounds of possibility; 
this would partially offset the extension of life due to the 
gradual decline of production. 

It is possible that the yield from certain sections may 
not be as great as the estimated amounts shown in the 
table, and again these amounts may be exceeded in 
other sections. Further, it must be borne in mind that 
this estimated total yicld is vitally dependent upon mining 
being carried on to a vertical depth oí 6,000 ft. 


OUR FUEL SUPPLIES. 


THE subject under consideration at the 

opening meeting of the Session 1902-3 by 
the Institute of Marine Engineers, was that of 
fuel supplies and their use for engineering pur- 
poses; a paper of considerable interest being 
contributed by Mr. James Adamson, the Honorary 
Secretary of the Institute. He remarked that 
the increased and increasing demands all over 
the world for coal were tending to enhance its 
value, and at the same time to induce thoughts 
of its exhaustion. The question then arose: 
How were we to conserve our supplies and how 
supplement them by the substitution of another 
fuel, bearing in mind the fact that almost daily 
new factories, locomotives and steamships were 
being started as users of coal ? 


THE AVAILABLE COAL SUPPLY. 


At the present time many steamships used fully one ton 
of coal per mile run, and it would appear that none too 
soon a Roval Commission had been appointed to investi- 
gate the subject in all its bearings. The amount of coal 
brought forth in the United Kingdom in the year 1886 
Was 157,518,482 tons, while in 1900 the amount produced 
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Was 225,181,300 tons, being an increase of 67,662,818 tons, 
equal to 42 percent. The value of the coal at their place of 
output was £ 38,145,930 in 1886 ; in 1900 the total value had 
risento £121,052,5)6, being an increase during the fourteen 
years of £83,505,000, ог 219 per cent. The mean average 
value based on the foregoing figures showed that in 1886 
4'I tons of coal could be purchased for £1, whilst in 1900 
only 1°8 tons could be purchased for the same money. 
In other words, one ton of coal in 1886 cost 4s. 1o$d., 
but in 1900 the same amount cost 115. 1}d., an increase of 
6s. 21d. per ton. Considerable interest also attached to 
the figures relative to the exports of coal and patent fuel 
during the years 1886-1900. In 1886 23,283,389 tons Were 
exported, whilst in 1500 the amount of exported fuel had 
risen to 46,098,228 tons, an increase in fourteen years of 
22,81,..839 tons, ог 98 per cent. The value in 1886 of 
exported coal and patent fuel was 8:325. per ton; 
in 1900 the value had risen to 16525. per ton, an 
increase of 92 per cent. It was a sate presumption 
that most nations were increasing their consumption, 
some of them in gfeater ratio than our own country. 
Coal was found in almost every land, and in varving 
qualities, Welsh coal being a standard approximated to, 
more or less, by the best of other lands, but owing to 
its special qualities for steam-raising purposes its value 
was always in advance. In South Africa recently, Natal 
coal was 29s. per ton, and Welsh coal 36s. At several 
ports where formerly Welsh coal was used it had 
been superseded by native coal, owing to the Welsh 
coal reaching a price which was beyond the equiva- 
lent value of the native article. This was especially 
the case in Australia, China, Japan, India, America, 
and South Aírica. According to the mean of various 
approximate computations, our stock of known coal- 
helds would last for about yoo years. Since these 
computations were made, the consumption and output 
had materially increased, and if it continued to inerease 
the end would approach all the more rapidly, the price 
increasing as the coal became scarcer. The appointment 
of a Royal Commission to investigate and consider the 
whole question of the country’s fuel supply, the methods 
of using same, with а view to economy, and to discover 
what classes of fuel could be substituted for coal, showed 
that the Legislature considered it advisable to take some 
steps in the matter. 


POSSIBLE RESTRICTIONS OF COAL CONSUMPTION. 


Discussing the various methods of restricting 
the consumption of coal without violating any 
principle of right or of political economy, Mr. 
Adamson named the following :— 

(1) Economising in the burning of coal ; (2) adopting 
the best methods of utilising the products of combustion ; 
(3) utilising to the best advantage the elements, whether 
steam, water, or electricity, brought into service from 
the fuel; (4) maintaining in the highest etticiency the 
machinery whose motion is directly due to the fuel used ; 
(5) testing and adapting other fuels as substitutes for coal ; 
(6) testing and utilising the refuse heaps from mines, 
where such exist, for use in certain purposes where an 
evaporative power was not of such moment as in а 
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steamship ; and (7) experimenting with and testing the 
retuse from sewage works with a view to making use of 
the combustible portions. Various schemes had been 
brought forward from time to time to use our water power 
both river and tidal, to a greater extent. There was no 
no doubt that wherever possible water power should be 
utilised. Heads of water were now made use of for 
generating electric plant in some parts of the country, 
and its greater use should be encouraged for economic 
rcasons. 
PEAT CHARCOAL. 


Mr. Harrison, after describing the experiments 
which were made some years ago with a view 
to produce peat charcoal for commercial pur- 
poses, having regard to its fitness for smelting 
works, pointed out that— 


So far as could be ascertained, the circumstances 
which prevented the manufacture ot peat charcoal 
and fuel as a commercial success were the cost of 
production and the want of sufficient capital and 
enterprise to carry the venture to a successful issue. 
Possibly with fresh light thrown on the best and most 
economical process for the manufacture and treatment of 
the peat, success might now attend their efforts where 
failure previously obtained. ‘lhe analysis of the test 
sample of peat charcoal resulted as follows : Carbon, 
79:54 per cent. ; ash, 3°51 per cent. ; sulphur, 0°46 per 
cent. ; volatile matter at red heat, 6°84 per cent. ; and 
moisture, 971 per cent. Fhe sample tested had been 
prepared in the laboratory of the chemist to tind out 
what process would be necessary to prepare the peat for 
the market, the most suitable plant for preparing it, and 
the probable cost. Оп further drying the test sample the 
carbon was increased to 88°63 per cent., and the sulphur 
reduced to 0'44 per cent. For smelting and forging pur- 
poses a fuel with so small a percentage of sulphur was 
very desirable. Save for the large percentage of moisture, 
the extraction of which was one of the difficulties in 
preparing peat fuel for the market, peat charcoal stood in 
a good position relatively, in so far as the analysis went. 
If they took the price of coal at the time the experiments 
were made, and the price at the present day, they 
would be able to see the difference in the relative 
commercial values, and be able to гайре to some extent 
the prospect of peat being now introduced with 
success. The estimated cost of peat charcoal containing 
0'44 per cent. of sulphur was 805. per ton. In 1889 the 
estimated cost of coke containing 0*9 per cent. of sulphur 
was 145. per ton, whilst coal containing 0°5 to 06 per 
cent. of sulphur was 7s. per ton. In 1902 the cost of coal, 
with a smaller percentage of sulphur, suitable for smelting 
purposes, was Ios. ба. screened, and 8s. 6d. unscreened. 
As time went on, and improved methods of dealing with 
peat were discovered, the cost of coal also increasing, the 
relative prices of peat charcoal, coal, and coke would 
approximate to one another more closely. The bye- 
products obtainable from peat showed that one ton pro- 
duces 13,000 cubic feet of gas free from sulphur, 1616. 
acetic acid, 461b. wood naphtha, 201. sulphate of 
ammonia, I21b. paraffin wax, and a quantity of tar. By 
a recently patented process for the compression of the 
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peat fibres and extraction of the moisture, the time and 
machinery necessary had been greatly reduced. It was 
hoped that in the near future a preparation of peat would 
be available for steam purposes at little more than half 
the price of coal, with a stowage capacity only slightly in 
excess of coal, and of very little less calorific value. 

In the course of the evening’s discussion, the 
Chairman (Mr. M’Laren), said he would have 
liked to hear more from Mr. Adamson regarding 
liquid fuel, which was now all the rage. Mr. 
G. W. Newall remarked that attention had been 
drawn to the question whether a ship of a few 
thousand tons might not be propelled across the 
ocean by electricity. . The dream, or rather the 
ideal, of the electrician was to use a generator 
ashore, and—if it might be so expressed—to 
have a sympathiser on the ship; then to 
transmit through the ether electric force under 
the control of the men on the vessel, and so 
work the engines without the use of coal at all. 


STANDARDISATION OF PIPE 
FLANGES AND FLANGED FITTINGS. 


GOME time ago a paper on the dimensions of 
flanges for steam-pipes and the standardisa- 

tion of pipe flanges and flanged fittings was read 
by Mr. R. E. Atkinson before the Institution of 
Mechanical Engineers. The Institute of Marine 
Engineers were invited to give the subject their 
attention and transmit to the Institution of 
Mechanical Engineers the results of their dis- 
cussion, to aid that institution in arriving at 
suitable standards. Accordingly, at a recent 
meeting of the Institute of Marine Engineers, 
a paper on the subject was read by Mr. 
Ruthven, who, in the course of his remarks, 
emphasized the importance of interchangeable 
fittings. : 
It was well-known that no two makers supplied inter- 
changeable fittings; the most to be looked for was that a 
maker would always stock fittings that would ft when 
they supplied the original parts. For the buyers it would 
be of great value if they could at once purchase fittings 
that would take the place of broken pieces. Whether 
this would be equally to the advantage of the makers was 
another question. Не was of opinion that if buyers 
desired interchangeable flanged pipes and fittings they 
would have to emplov inspectors to test and mark them, 
in the same way as was done with standard weights and 
measures. In adopting any standard for this purpose it 
was evident that fittings would be too heavy in the 
majority of cases. Fittings that were required for 
work at тоо lb. pressure would be too heavy for 
IO lb. pressure, and, consequently, the weight and 
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price would be heavier than if the httings were made 
specially for the job. If buyers of steam fittings would 
decide to buy from one maker only, there need be 
no dithculty, for under these circumstances any of our 
great makers could arrange to have their goods pro- 
curable in all the chief ports, and soon the smaller 
makers would be obliged to follow. He thought this 
would be the quickest way to get а universal standard. 
The chief points for discussion were (1) Should the dia- 
meters of fanges be one diameter for each size for all 
pressures ? (2) Should the number of bolt holes for each 
size be constant ¢ and (3) the question of the position of 
the bolt holes for all sizes. Regarding the number of 
bolt holes, the author of the paper read before the 
Institution of Mechanical Engineers was of opinion 
that the number should in every case be divisible by 
four, and that the holes should be drilled off the centre 
line of valve or fitting, and symmetrically on each side 
of it. To get over some of the difficulties of various 
standards of measurement, it might be convenient to 
give pipes and fittings a standard number or letter, and 
so, When ordering a fitting in this way, the new part 
would always ht. For standardisation to be of the 
greatest value the fittings would have to be made for the 
highest pressures. He understood that it was not pro- 
posed to make standardisation compulsory, so that any 
design for special cases would not interfere with a 
system of standardisation. It would be a question of 
cost and convenience ; in some cases there would bea 
saving by special designs, and in other cases by 
standards. He thought that the buyers of small fittings 
would be the first to find the benefit of standards, and 
a combination of manufacturers of such fittings would 
soon accomplish this. Onlarge contracts, and where great 
numbers of fittings for particular work were required, the 
designer, would have to use his talents and make the 
most of his materials ; that was to say, he would have a 
standard of his own for each case. The subject was one 
of great interest, whether it were decided for or against 
standardisation under all circumstances, or to meet 
special conditions. The points to be considered were 
convenience, efficiency, cost and weight. 


THE STATUS OF THE NAVAL 
, ENGINEER. 
AC the meeting of the North East Coast In- 

stitution of Engineers and Shipbuilders, 

held at Newcastle on October 24th, Mr. John 
Tweedy, J.P., in the course of his presidential 
address, dealt with the question of reform in the 
organisation and training of the engineering 
personnel of His Majesty’s Navy. | 

It is interesting to remember that the machinery of the 
Navy did not originate within the service. It was 
originated, and has been developed and perfected, and is 
to a large extent. manipulated by members of the 
engineering profession represented by this and kindred 
Institutions, 1t is still designed and constructed by such 
members, and they are still, both professionally and 
nnancially, responsible up to a certain point for its 
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efficiency. It is also to be rememberedthat the problems 
involved, not only in the design and construction, but also 
in the operation of the complicated machinery, become 
daily more abstruse, and recede more and more from the 
comprehension of the non-technical mind. 

At present the engineer officer is not an executive 
officer, he holds no rank. He is a layman, a capable 
technical expert in much the same position on board a 
Warship as a guarantee engineer on board a foreign 
merchant steamer, active in the purely technical duties of 


ап officer, but still not ап опсег endowed with the 


necessary executive powers in his own department, 
which experience points out as being absolutely necessary 
for efficiency. Lord Goschen has described à modern 
warship as a fiendish complication of machinery. Pro- 
fessor Weighton says of it, that itis perhaps the most awg- 
inspiring aggregation of power in one unit vet devised 
by man. No one having the least knowledge of the 
subject will consider either of these descriptions exag- 
gerated, but only engineers of experience сап fullv 
appreciate the great responsibility, even in times ol 
peace, resting upon the men in charge of such machinery. 
Captain Mahan, probably the best known and ablest 
writer on naval matters, has said that “ historically. good 
men with poor ships are superior to poor men with good 
ships." In other words, the degree to which the latent 
fighting value of naval materiel can be rendered, etfective, 
is determined by the sufliciency, skill, and experience of 
the Personnel. Improperly handled, the most pertect 
machinery, like the finest ship, may become a source of 
weakness instead of strength to a nation. 

We believe Captain Mahan's historical deduction to be 
sound. We know, as engineers and shipbuilders, that 
Lord Goschen's and Professor Weighton's descriptions 
are accurate, and I think we must conclude, as engineers 
accustomed to the design, construction апа operation of 
complicated machinery, that if the best is to be made ot 
the matcricl of the Royal Navy, if the nation is to avoid 
the dissipation of its resources without adequate return in 
effective work, it is imperative that, in this branch as in all 
other branches of the service, the personnel shall always 
be in advance of the known immediate requirements of 
the matericl, that as the materiel increases in amount, 
dimensions, and complexity, so must the standard of 
entry be raised, and that, whether in future the otticer 
in charge of the machinery be a sailor, or a gunner as 
well, he must at least be specially educated and trained 
as an engineer, skilled not only in the operation, but also 
understanding the design and construction, and therefore 
the possibilities and limitations of the machinery in his 
charge. 

No one doubts but that the present Admiralty Board is 
actuated by the keenest desire to place the department 
on a sure foundation of efficiency, but the Royal Navy is 
so vast a machine, its organisation so intricate, so rusty 
with age, апа the legacy of ditticulty inherited bv its 
present meinbers so great, as to make unaided movement 
exceedingly ditficult and perhaps hazardous. It is to be 
hoped, therefore, that the Admiralty Board will strengthen 
itself in regard to this question by appointing a strong 
Commission, composed of experts from the inside and a 
few competent persons from the outside, to consider and 
report to them upon the whole question, 
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A NEW GAS-ENGINE. 


HE new Niel motor, which was lately 
tested by Prof. A. Witz and M. A. 
Moreau, formed the subject of a communication 
by the latter to the French Society of Civil 
Engineers, of which the following is an 
abstract. 

In this 4-period engine the efficiency has been 
improved and the gas consumption reduced by 
a judicious increase in the compression (varying 
from 10 to 12 kilogrammes per square centi- 
metre, or 142 to 170 pounds per square inch) of 
the gas and air mixture, which is effected in a 
special chamber, arranged in a movable breech- 
piece (the only part that overhangs), at the back 
of the cylinder. Notwithstanding this high 
compression, however, the lighting gas of a 
town service may be used, provided it be 
diluted with a far larger quantity of air than 
usual, so as to constitute a gas almost as poor as 
that of a producer, in order that the motor may 
work with poor or service gas at will by merely 
changing the admission valve. Water circu- 
lates between the cylinder and its jacket, first 
cooling the exhaust valve ; and there is great 
saving of water, owing to the jacket being 
reduced towards the front of the cylinder, 
where there is less necessity for cooling, and 
where the water issues. 

The 45-horse engine tested has a cylinder of 
35 centimetres (14 in.) diameter, with 48 centi- 
metres (г ft. 7 in.) stroke ; and the fly wheel, 22 
metres (7 ft. 4 in.) in diameter, makes 216 revo- 
lutions per minute, the capacity of the cylinder 
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being 00485 cubic metre (nearly 2 cubic feet) 
and the explosion pressure from 22 to 25 kilo- 
grammes per square centimetre (313 to 355 
pounds per square inch). The distribution is 
effected by vertical valves, that for exhaust 
with invariable rise, being at the lower part 
of the breech-piece in a movable seat easily 
renewable. 

The air and gas are led up by two inde- 
pendent passages fitted with slides that permit 
of regulating the proportions roughly, while the 
final regulating is effected by two valves, of 
which the lower serves to introduce the niixture 
into the cylinder. The quantity admitted can be 
regulated by the centritugal governor (acting 
through a very sensitive dashpot) that con- 
stitutes a vacuum cylinder during the aspira- 
tion and a compressor when the valve 
closes. The gas valve, fastened by a socket 
to the same spindle as the above, follows 
all its movements; but it has a constant 
and maximum opening, while the explosive- 
mixture valve only has a minimum opening, so 
that, the slighter the rise of the latter, the 
greater will be the proportion of pure gas in 
the mixture, and so much the more as the 
gas hasa slighter density and greater pressure 
than has the air drawn in. 

This is a highly important matter, because 
when the inlet valve introduces less mixture 
owing to the governor's action, the compression 
is naturally slighter and the explosion less 
intense. With poor gas 'especially it might be 
feared that the ignition would not be effected 
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regularly ; but, at the same time, there takes 
place the methodical enrichment of the mixture 
by the proportion of gas being increased, so 
that no failure occurs in the ignition. 

There is, therefore, an admission at each 
stroke ; and a regulating is obtained based upon 
variable compression, producing explosions of 
different intensity, but leaving a constant speed 
with as perfect regularity as possible whatever 
be the load on the engine. Some trials during 
ten consecutive hours showed the consumption 
of service gas to be 439 litres (153 cubic feet) 
per h.p. per hour ; and, in a trial somewhat less 
prolonged, M. Deschamps found 445 litres 
(15% cubic feet). The latter seized the occasion 
of M. Moreau's communication to offer a few 
observations on the following subject. 


THE EFFICIENCY OF GAS ENGINES. 
HE thermal, organic, generic, economic, 
specific, and other yields are co-efficients, 
the value of which it is very difficult to determine 
because they are not constants of the motor, 
and, even for a given speed and fuel, vary con- 
siderably with the motor's power. Gas-engine 
trials have shown that the consumption, C,, 
varies with the power л very nearly according 
to the equation 


C,— C, + ку (C. — CJ), 


C, being the consumption when the engine is 
running light and C, that when fully loaded, 
while the formula may also be written— 


me ©з Com. 
C= N (5) + *( N) 


M. Deschamps proposes to take as para- 


meters for a given motor which he calls 
the specific consumption when running light, 
and с е “ Which he calls the reduced con- 


sumption per h.p.—z.e., the quotient by the 
number of h.p.'s of the difference between the 
consumption loaded and the consumption light, 
this value being about the same whatever be 
the power taken for determining the full load. 
Although the above formula is only approximate, 
the two co-efficients given have a value inde- 
pendent of the motor's size, being constants for 
all motors of one and the same family. 
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The idea of a generic yield—i.e., the com- 
parison often drawn between a motor's yield 
and that which would be obtained by making it 
traversea Carnot cycle between thesameextreme 
temperatures as those attained in the motor—is 
a dangerous conception, because the gases in a 
motor do not pass through a cycle, while this 
cycle could not be reversible, and especially 
because we only have a conception of absolute 
temperatures considered in the Carnot cycle 
through the definition of that cycle. 


HALF-CROSSED BELTS FOR HIGH POWERS. 


UST as, in the early days of the locomotive, 
a rack rail was thought necessary to secure 
adhesion and progression, so, previously to 
about thirty years ago, spur gear had such a 
predominance over driving belts that (in France) 
most steam engines were made with toothed 
flywheels for directly driving shafts and 
machines, while bevel gear was employed in 
preference to half or partially crossed belts, 
whenever there was a deviation from the straight 
line in power transmission. Since that period, 
the use of half-crossed belts has become general, 
although they have rarely been employed for 
transmitting more than 20 h.p. 

Two instances of more considerable power 
transmission by half-crossed belts (50 h.p. in one 
case and 80 h.p. in the other) were, however, 
brought by M. Albert Smits before the Société 
Industrielle du Nord de la France, such arrange- 
ment having been adopted on account of 
the frequent breakage of hardwood teeth in 
the bevel gear previously employed ; and these 
cases are all the more interesting because the 
resistance opposed by the work is very irregular. 

In the 80-h.p. transmission a 2-ply leather 
belt, 30 centimetres (12in.) wide, is glued over the 
whole adherent surface and stitched at both 
edges, while the ends are bevelled off and glued, 
so that the thickness is no greater at the joint 
than elsewhere—a matter of vital importance 
in cases like the present, because increased 
thickness, and, therefore, increased weight, 
would cause sagging at the changes of direc- 
tion, thus setting up additional strains, and at 
length bring about destruction of the belt, 
especially with high speeds. 
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In this case the driving pulley, 1°16 metre 
(3 ft. 1o in.) in diameter, makes 240 revolutions 
per minute; and that driven, r4 metre 
(4 ft. 8 in.), 192 revolutions, while the distance 
between the centre lines of their shafts is 571 
metres (17 ft). The rims of both pulleys 
are 35 centimetres (14 in.) wide, and rounded 
with a rise of то millimetres (3 in.), the plane 
of greatest diameter being shifted 20 milli- 
metres (à in.) on the side farthest from the 
other pulley, with the object of preventing the 
belt from falling when started, and especially 
when stopped. 

As regards the relative position of the pulleys, 
the lower one, driven, is arranged so that its 
periphery is 8o millimetres (35 in.) laterally 
from the median plane of the driver, instead of 
coinciding with it, as had previously been con- 
sidered the correct practice, but which trials 
have proved to be erroneous ; and, indeed, it is 
necessary, when driving with half-crossed belt, 
to leave between the two pulleys a free lateral 
space, that necessarily varies with the distance 
between the shafts, the width of belt, and 
especially its speed. 

In the second case, the dimensions are the 
same as in the first ; but, as the power trans- 
mitted is only 50 instead of 80 h.p., the belt 
is single-ply, its ultimate resistance to tensile 
strain being 18 kilogrammes per square centi- 
metre (256 Ibs. per square inch) against 29 (412) 
in the first case. Instead of being cut straight 
from the hide, as usual, the belts were set out to 
a slight curve, so that one edge is shorter than 
the other. 

_Under the conditions set forth, both belts 
have given perfect satisfaction, although, pre- 
viously, a cotton belt and a sewn leather belt of 
ordinary quality soon gave out, so that the 
author considers the outside limit has been 
reached asregards distance between centre lines 


of the shafts, pulley diameters, and width of the 
belts. 


IMPORTANCE OF THE TIME FACTOR IN MINING. 


[DURING a scientific tour in England, M. de 

Gennes visited the Creswell, Cadeby, 
and Normanton Collieries, and was much struck 
with the arrangements for winding that permit 


of intensive working, and which in all probability 
suggested his observations to the Société de 
l'Industrie Minérale as to the value of rapidity 
in mining operations. 

In French mines, under the designation of 
prix de revient (cost of getting), detailed statistics 
show what it has cost to put out a ton of ore or 
coal—a very important matter, as everyone 
knows ; but there is another that appearsto have 
been more or less overlooked by mineowners,and 
which must be regarded as of almost equal 
importance. This is the space of time in 
which each mining operation is accomplished, 
and which the author calls the “ time factor,” 
while leaving to the other the designation of 
“cost factor." The time factor is, unfortunately, 
far more difficult to establish ; but every mining 
engineer can modify and arrange it so as to 
suit his own requirements, although it ought 
always and everywhere to be taken into con- 
sideration, as will be evident from the following 
examples. 

If mine explorations over a given area afford 
the same result in a month with greater expense 
as in a year with less expense, the former will 
certainly be more economical, for during the 
eleven months following the more rapid results 
the capital will not have been lying idle, works 
may be undertaken that will cause it to fructify 
more quickly, and so forth. 

If, when the works to be undertaken are deter- 
mined, a shaft be sunk so that winding can 
begin, and if thisshaft be finished in half or one- 
third the usual time, but by more expensive 
means, even twice or three times more expensive, 
a real saving will. have been affected. 

In the case of a coal seam taken horizontally, 
or with a certain dip, as in the Nord and Pas- 
de-Calais (the whole seam being taken), or by 
horizontal stages, as in the Centre of France, if 
advance be made in the seam at right angles to 
an indefinite working face, we know that at a 
certain distance behind this face—distance 
dependent on the individual conditions of the 
seam and the method of working it—pressure 
will come on the roof and render its support 
very difficult, or at any rate very costly. When 
the first or forward workings are in advance of 
the second or return workings, the more 
numerous they are the more difficult does the 
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support of the roof become, especially at the 
point where the forward workings leave the 
face of the return workings, so that there is 
advantage in diminishing the former, or even in 


suppressing them if possible ; and long-wall. 


working is well-known to be economical as 
regards timbering and the production of large 
coal. 

Independently of forward workings, the great 
rapidity with which advance can be made in 
the coal, leaving the line of pressure behind, is 
afforded by mechanical coal-cutting, which 
permits, at any rate in some cases, of passing 
under the roof before the pressure comes on, 
and in others of approaching that ideal which 
economises timber, and may even dispense 
with it, while producing larger coal of greater 
market value. Mechanical means may be as 
expensive in actual cost as getting by hand ; 
but they afford a saving, or at any rate a 
better utilisation. of labour, while, if the time 
factor be taken into consideration, it will be 
found that the working out of a district will 
lead to economy in all the accessory services. 


-eo —— ——— —— ———— — 


ELECTRIC CRANES AND CONVEYERS. 


S° long as only steam or water under pressure 

were available for affording power, the 
steering crane was the only rapid-working 
appliance for raising weights. This form of 
crane has the great advantage that the heavy 
gear can be arranged in close proximity to the 
axis of rotation, so that mass resistances due to 
horizontal movement of the driving gear are 
only set up to a very slight extent; and for 
working by steam the travelling and steering 
crane permitted of the boiler being placed ata 
readily accessible height. Electric working 
took over the steering crane in its condition 
at the time; and at first the adaptation was 
confined to a better distribution of the power. 
The steam crane, with its duplex engine, had 
united the whole driving gear at one point, 
in order to make a single motor suffice for the 
several operations, thus entailing a clumsy and 
complicated construction that gave the im- 
pression of clockwork rather than of a machine. 
‘Electric working, with its simple and easily 
reversed motor, again dispersed, or distributed, 
the driving gear, placed the application of 
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power as near as possible to the point where 
the resistance occurs, and did away with all 
unnecessary mechanical parts for power trans- 
mission, so that the whole design was simplified, 
greatly in favour of maintenance and working. 

These observations were made at the Düssel- 
dorf meeting of the Verein Deutscher Ingent- 
eure by Herr Kammerer, of Charlottenburg, 
who brought forward examples of electrically- 
worked T-form swivelling crane for heavy 
loads, crane with lowering jib for loading and 
unloading vessels, overhead travelling hoist, 
foundry cranes, a travelling crane remarkably 
like a grasshopper, and aerial ropeways, re- 
marking that they will shew the crane-maker he 
has to hand a new electro-technical expedient 
which affords the inducement to bring out new 
designs and extend his field of operations, 
concluding as follows :— 

The individual feature of these machines, of 
unlimited scope, evidently consists in the fact 
that a form of energy is employed which is 
unusually mobile and supple; and the naked 
Konulaklleitung is the simple mechanical element 
which alone renders possible this remarkable 
departure from previous and traditional arrange- 
ments. With other agents of power trans- 
mission, lifting appliances can only with difficulty 
be produced that pass over curves of any form 
and tracks of any length, that carry with them 
their required. energy for application at any 
point in the line, and that can be reversed from 
far or near. Additional importance is also lent 
to this question by the fact that, of all manual 
operations, that of moving heavy weights is the 
most thankless and least remunerated. 


ó š 
COKE AND BRIQUETTED IRON ORE AT THE 
DÜSSELDORF EXHIBITION. 


HE coke-oven exhibits at Düsseldorf are 
interesting because a great many iron- 
masters make their own coke, employing the 
type of oven best adapted to the coal at their 
disposal ; and by-product recovery, now gener- 
ally applied, is of first importance, because it 
affords means for reducing the cost of making 
pig-iron, observes M. Alexandre Gouvy to the 
Société des Ingénieurs Civils de France, in his 
exhaustive report on Iron and Steel Metallurgy 
at the Düsseldorf Exhibition. 
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VON BAUER COKE-OVENS, 


much appreciated in Germany, where they 
dispute the first place with the Otto ovens, are 
made by the Rhenisch-Westfilisch Coak-Oven 
Aktien-Gesellschaft, with the special object of 
(1) obtaining a yield only to per cent inferior 
to that in the laboratory ; (2) treating large 
charges— as much as ro tons of coal tipped into 
the oven or 12} tons of compressed coal; 
(3) reducing the carbonisation to a minimum— 
from 24 to 48 hours, according to the quality of 
the coal; (4) affording ready control of the 
operation, while producing good coke and 
suppressing smoke, with consequent loss; and 
(5) reducing maintenance of the ovens while 
permitting recovery of the by-products if 
required. 
OTTO-DAHLHAUSEN COKE-OVENS. 


This company attaches greater importance to 
by-product recovery; and the Otto ovens are 
now provided with special gas-burners, while 
regenerators are entirely abandoned. А group 
of four oven-compartments has been erected 
full size in a special pavilion, while a modcl to 
1:40 scale in the Mines Department represents 
a complete coke-oven plant, with screening and 
washing floors and the Shamrock pit bank of 
the Hibernia Company. Since 1876, when the 
Otto Company was started, it has built on the 
continent of Europe, in addition to those in 
America, 12,168 coke-ovens, including recovery 
and non-recovery ovens, and also those of 1896 
type. In the latter the makers start from the 
principle that the combustion of large gas masses 
at a single point must be avoided, that each 
heating (chauffe) should have its special and 
adjustable inlets for gas and air, and that the 
path traversed by the gas should be as short as 
possible. The present ovens are ro metres 
(33 ft.) long, from го metre to 2 metres (61 ft.) 
high, and of a width varying with the quality of 
the coal from 43 centimetres (17 in.) to 60 centi- 
metres (24 in.), while the coking is considered 
to last from 28 to 32 hours. 


THE BRUNCK-DORTMUND COKE-OVENS, 


brought out in 1893, are characterised by (1) 
double and vertical heating flues between the 
oven compartments; (2) a solid wall between 
two compartments that permits of increasing 
their height, of making them narrower without 
abandoning large charges, and of reducing the 
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length of carbonisation ; (3) the separate 
heating of each oven and re-heating of the air 
for combustion; and (4) a construction that 
facilitates the eftecting of partial repairs. These 
ovens are 10°25 metres (33) ft.) long, from 
2 metres (65 ft.) to 2725 metres (73 ft.) high, and 
from 43 centimetres (17 in.) to 55 centimetres 
(22 in.) wide, according to the coal, while the 
charge varies from 5 to 7} tons for a coal con- 
taining from Io to r5 per cent. of water, and the 
operation lasts from 26 to 34 hours. 


THE MAKING OF FINE ORE BRIQUETTES 


offers great interest in some cases because it 
permits of charging into the blast furnace 
larger quantities of cheap ores, especially 
pyrites residue, the most suitable binding sub- 
stance being hydraulic lime. АП coal briquette 
presses may be used for this purpose provided 
they afford sufficient pressure ; and M. Gouvy 
found at the exhibition two presses that 
appeared suitable owing to the comparative 
simplicity of their construction. 


THE TIGLER-MEIDERICH. PRESS, 


with L-leg, or bent lever, worked by a crank- 
shaft, affords three-fold compression, viz., by 
impact through the free fall of a stamp, pres- 
sure of the lower portion, together with equal 
simultaneous pressure upwards and downwards, 
and can turn out 20 tons of 12-kilogramme 
(26 Ibs.) coal briquettes per hour with a 12-horse 
motor, while, by changing stamps and dies, 
briquettes varying from that weight to only a 
few ounces can be produced. 


THE DUNKELBERG BRIQUETTE PRESS, 


which can make ten tons of coal-briquettes per 
hour, appears to have been chiefly used for fire- 
clay goods, but is very suitable for briquetting 
iron ore. The maker claims for this press a 
gradual increase of pressure, equal above and 
«below, up to the maximum, which is maintained 
for a determined space of time; and the action 
is due to a bell-crank, in which is lodged a 
roller that transmits the motion. 


THE PROGRESS OF MACHINE-BUILDING IN 
RUSSIA. 

HE Russkoe Bagatstvo for October (Sept. 

30), contains an article of some interest 

by Mr. P. Kozmin, a well-known Russian writer 
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on industrial questions, on “ Russian Machine- 
Building in Its Relations to Protectionism." 

The question which the writer sets himself to 
` solve is why, notwithstanding the vast develop- 
ment of the Russian iron industry, the supply 
of machinery, and especially agricultural 
machinery of the more complex kind, is so 
small in comparison with the import. During 
the ten years, 1890-1900, the production of pig- 
iron in Russia increased from 56,600,000 puds 
to 175,500,000 puds ; that is more than three- 
fold, while in the Donetz region it increased no 
less than sevenfold. Despite this increase, the 
Russians are quite unable to supply their own 
market with the agricultural machinery which 
is demanded for its economic development, and 
are obliged to import increasing quantities from 
abroad. 

Mr. Kozmin finds an explanation of this in 
the unnatural way in which the internal market 
has been worked. The manufacturers have 
been entirely dependent on State and municipal 
orders for which they get high prices, but 
have been unable to supply the home market 
under competition with foreign firms, owing to 
the extravagant price of raw material resulting 
from the high customs duties. In 1899, out of 
163,000,000 puds of iron and steel, no less than 
95,840,000 found an outlet in railway construc- 
tion and repair. Only 41 per cent. of native- 
produced iron remained for all other purposes. 
А large proportion of that went upon tramway 
construction and municipal undertakings, and 
upon the equipment of the smaller factories with 
machinery, the great factories and workshops 
almost invariably importing their machinery 
from abroad. After these requirements were 
supplied, hardly any native iron remained for 
agricultural machinery, and all the other wants 
of the private consumer. Yet for agricultural 
purposes alone the yearly demand is for 
110,000,000 puds. The Russian consumer there- 
fore turns his face to the foreign manufacturer; 
and the iron industry develops entirely without 
relation to the private consumer. 

Yet Russia at present contains 490 machine- 
building and engineering work-shops, and 207 
engaged in constructing agricultural implements 
and machinery. The apparent inconsistency 
between these considerable figures, and the 
failure of the Russians to supply the agricul- 
tural market is explained by the fact, that hardly 
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ten of the latter class of workshops are large or 
equipped in modern fashion. Nearly all the 
mills in Russia are equipped with machinery by 
the frm of Erlanger, which has stores in twenty 
towns. Russian machinery plays practically no 
part in saw-mills or parquet factories. The 
whole production of the 207 agricultural- 
machinery firms is valued only at 13,627,000 
roubles, a figure which is largely exceeded by 
the value of imports. 

The seriousness of the present crisis in 
Russian machine-shops is shown by the fact 
mentioned by Mr. Kozmin that the number of 
employees has been reduced by half. . . . Atthe 
Kharkoff Session of Machinist- Engineers, this 
decline was explained by the insufficiency ot 
the Customs Duties, and a demand was made 
for more Protection. Mr. Kozmin points out 
that the Russian economist, Tugan- Baranowsky, 
maintains, on the contrary, that '' Protection 
has not only not fostered, but has ruined the 
Russian iron industry." With this view Mr. 
Kozmin agrees. But he argues that the real 
cause of Russia's misfortunes in this respect is 
not the duty on imported machinery, but the 
exorbitant prices which result from the dearness 
of native raw material. The result of these high 
prices is that not only agricultural machinery, 
but even modern implements are out of the 
reach of the poorer consumer altogether. The 
metallurgical works flourish owing to the pro- 
tection of raw material ; but the machine-shops 
decay. There is only one way to encourage the 
engineering firms, and that is “to lower the 
duty on raw materials to a tolerable figure." 

The importance of this article for England 
as an exporter is very considerable ; as it is 
admitted by Russian economists that Russia 
will never become a great purchaser of foreign 
manufactured goods until the technique of 
agriculture and the well-being of the peasantry 
are improved. 


A RUSSIAN VIEW OF THE SIBERIAN RAILWAY. 


HE Russian. Economic Review for October 
contains the conclusion of a series of 
papers on “The Influence of the Siberian 
Railway," from the pen of M. P. Krasnott. 
Most of these papers deal with the effects of 
the railway upon the economic condition of the 
country ; but the concluding article also contains 
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some calculations as to its exploitation, and the 
prospect of profit, which are not without 
interest. M. Krasnoff’s conclusion is pessi- 
mistical Taking into account the vast cost of 
the railway, some 780,000,000 roubles, he says it 
is not possible to expect it to bring in any proht 
under present conditions. Calculating interest 
on capital, and provision for extinction at 45 per 
cent., nearly 34,000,000 roubles profit would be 
required from the exploitation. In 1899, the 
working of the railway cost 5,000 roubles a 
verst; but taking into account the Chinese 
Eastern Railway, future exploitation will cost 
at least 6,000 roubles a verst. As the total 
length of the railway is 7,762 versts, the working 
expenses will amount to 47,000,000 roubles a 
year. Hence,to cover expenses and interest, the 
railway must have a gross revenue of 80,000,000 
roubles, and carry not less than 400,000,000 
puds of freight. To cover working expenses 
alone, 166,000,000 puds would have to be 
carried. But, in 1898, the railway transported 
only 37,000,000 puds ; in 1899, 40,000,000 puds, 
and, in 1900, 45,000,000 puds. The growth of 
transport must, therefore, be enormous before 
the railway can pay its way. 

Against this pessimistic view, M. Krasnoff 
sets figures as to the rapid development of the 
Canadian-Pacific line, and the railways in New 
Russia. Moreover, immigration into Siberia 
increases rapidly (at about 200,000 a year) ; and 
though this traffic does not directly pay, it 
must bring with it a vast increase in the goods 
traffic. But, on the whole, it is local* and not 
long-distance freight which has most developed 
in Siberia of late years. 

The Eastern Review declares, on the other 
hand, that there has been no growth in the well- 
being of the Siberian population since therailway 
was begun. The emigrants who now flood the 
country in no year brought with them an average 
of more than 16 roubles a head. A great deal 


605 


of the economic enlivenment of the country 
during the last few years was caused by the vast 
armies of engineers, contractors, and officials ; 
but no industries worth mentioning have 
developed. The general level of well-being of 
the population has fallen steadily. 

In connection with the Siberian Railway it 
is interesting to note that a heated discussion 
has been going on in the Russian Press as to the 
merits and demerits of the route at present 
selected for the railway around the south coast 
of Lake Baikal А Russian engineer, M. 
Makeroff, has suggested a change in the route, 
maintaining that the cheapest way to solve the 
problem would be to construct a canal about 120 
versts above the confluence of the Irkut and 
Angara, diverting the former stream directly 
into Lake Baikal; and to build the railway 
through the hilly country along the dried-up 
valley. Taking the length of the line as 317 
versts, M. Makeroff maintains that the adoption 
of his plan would result in a saving of 20,000,000 
roubles. 


——————— — ——— —À 


THE MANGANESE INDUSTRY OF THE CAUCASUS. 


HE manganese industry in the Caucascus is 
reported to be suffering from a severe 
crisis owing to the refusal of the railway 
authorities to listen to the representations of 
the miners. The chief complaint made by 
those interested in the industry is the extrava- 
gant tariff exacted for the transport of the 
metal by the Tchiaratura branch of the Trans- 
caucasian Railway. The presentrate is7 kopecks 
a pud, which operates as a special tax upon the 
industry. Nearly the whole of the govern- 
ment of Kutais depends upon the manganese 
industry, and as the trade is, from other causes, . 


extremely depressed, the high tariff, several 


times greater than the normal, weighs heavily 
upon the producers. 
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SOME BOOKS OF THE MONTH. 


In this department special attention will be paid to all books dealing entirely or in part with subjects 


within the purview of the Magazine. 


While space will be given for expressions of opinion on books or 


papers of general interest which may be submitted for that purpose, contributors will please remember 
that this column is intended in the main for reviews of technical books dealing with the Engineering, 


Electrical, Shipbuilding, Iron and Steel, Mining, and Allied Industries. 


The address of the publisher and 


prices should be enclosed in all publications sent for review. 


* ELECTRIC WAVES.” 


By Н. M. Macdonald, M.A., F.R.S. Cambridge 
University Press. 200 pp. тоз. 


TE object of this treatise, an Adams’ prize 

essay, is to discuss the possibility of 
obtaining directly from Faraday’s laws a con- 
sistent scheme for the representation of electric 
phenomena, and of applying the results to 
obtain the quantitative relations which exist in 
certain cases of the propagation of electrical 
effects. The fact that in certain cases the direct 
application of Faraday’s laws gives without 
ambiguity results different from those which 
appear from the latter form of Maxwell’s theory, 
led the writer to suspect that there must be 
some flaw in the process of reasoning by which 
this form of Maxwell’s theory is deduced from 
Faraday’s laws. This suggested the procedure 
adopted in the essay, to begin by applying 
Faraday’s laws without the intervention of any 
dynamical theory to the different cases which 
can arise, and to examine whether the results 
obtained are consistent with observation. A 
satisfactory scheme having been developed in 
this way, a short account of Maxwell's pro- 
cedure is given with a view to discovering the 
source of the discrepancy; and the result of 
examination is to show that the first form in 
which Maxwell presented his theory is a 
logical consequence of Faraday’s laws, while 
the second form is not. The latter part of Mr. 


Macdonald’s able essay is an application of 
the general theory to some of the problems 
that present themselves in connection with the 
propagation of electrical effects. 


“LIGHT RAILWAY CONSTRUCTION." 


By Richard M. Parkinson, Assoc.M.Inst.C.E. 
Longmans, Green and Co. 244 pp. Ios. 6d. 
net. 


qose subject of light railway construction is 

a matter to which considerable attention 
has latterly been drawn. In America and on 
the Continent the value of these useful means 
of transport has been more practically recognised 
than in England, and their construction has been 
carried on under more favourable conditions. It 
was not until the year 1896 that the construction 
of light railways was authorised in this country 
by special Act of Parliament. British capitalists 
have not been slow to take advantage of the 
opportunity then offered, and the past few 
years have seen the construction of several 
new lines, and the flotation of many com- 
panies for the laying down of others. Mr. 
Parkinson's new work is intended as a book of 
reference for the use of engineers in practice 
and for the instruction of their pupils and 
assistants. That there was a need for such a 
text-book is undoubted, and the author, who 
appears to have a sound knowlege of his subject, 
is to be congratulated on its timely production. 
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He has entered into the details of light rail- 
way construction very carefully, almost every 
eventuality being considered. Eighty-four dia- 
grams illustrate the volume, and there is 
much useful information to be found in the 
appendices. 


"THE ELEMENTS OF MACHINE DESIGN. PART II." 
By W. Cawthorne Unwin, F.R.S., M.Inst.C.E., 
M.Inst.Mech.E. New edition, revised and 
enlarged. Longmans, Green and Со. 428 
pp., fcp. буо. Os. 
ROFESSOR Unwin's work forms one of 
Longinan’s “Text Books of Science" for the 
use of artizans and students in public and science 
schools. The first volume is concerned with 
general principles, fastenings, and transmissive 
machinery. Part II. deals chietly with engine 
details, and is partly a collection of designs, 
data and rules, of use in the workshop and 
engineering drawing offices. It is, however, 
something more than a mere collection of 
facts, the reasons for different arrange- 
ments and proportions being freely dis- 
cussed in connection with the examples 
given. Series of practical problems for 
engineering students form suitable exercises 
on the applications of principles demonstrated, 
and, on the whole, an endeavour has been made 
to give as clear and concise a survey of this 
important subject as possible. Text-books of 
this character were never more necessary than 
at the present time, when the number of 
engineering students and engineering schools is 
so rapidly increasing ; and it is only by main- 
taining a high standard of excellence in text- 
books of technical instruction that the demand 
for efficiency in the trairing of the engineer can 
be adequately met. The present edition (which 
contains over 250 illustrations) has been largely 
rewritten, partly in view of more recent re- 
searches, but chiefly with the object of better 
adapting it as a reference book for draughtsmen 
as well as a text book for students. 


“А TEXT-BOOK OF ASSAYING.” 

For the use of those connected with Mines. By 
C. and J. J. Beringer. Charles Griffin and 
Co., Ltd. Crown о. 10s. Od. 

HIS valuable work is probably the most 
useful treatise on assaying available to 
the mining engineer. It deals in a clear and 
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lucid manner with the various processes, and 
should prove invaluable both to the student and 
the practical тап. It now appears in its eighth 
edition with slight alterations in the text. 


" THE AMERICAN COTTON INDUSTRY." 
Dy T. M. Young. 
15. ба. 


HE above volume represents the result of a 
tour of investigation made by the author 
amongst the cotton-spinning districts of the 
United States, and its contents were first 
published as a series of articles in the Man- 
chester Guardian, At a time when American 
methods of manufacture are so prominently 
before the public, Mr. Young's book affords a 
valuable and timely insight into the organi- 
sation and working of this rising American 
industry. The results of his inquiry have, 
it may be said, been somewhat of a revelation 
to British cotton-spinners. 


Methuen and Со. 146 pp. 


"APPLIED MECHANICS FOR BEGINNERS." 


By J. Duncan, Wh.Ex, A.M.LM.E. Мас: 
millan and Co., Ltd. 324 pp. 


qe little volume is intended to provide 

students of engineering and allied con- 
structive arts with a practical statement of 
the principles of mechanics essential to an 
intelligent interest in their occupations. The 
various principles are clearly elucidated апа 
suitable exercises provided, together with a 
short course of laboratory work. There are 
also a number of half tone and line illustrations, 
a useful index, and answers to problems. 


"INTERNATIONAL ENGINEERING CONGBESS 
(GLASGOW), 1901." 


Report of Proceedings and abstract of the 
Papers read. William Asher, Glasgow. 
400 pp. 
HE above volume neatly summarises the 
results of the great congress on engineering 
held in Glasgow last year. The interesting, but 
somewhat lengthy, papers read are represented 
in a condensed form, convenient for ready 
reference ; and the whole work should prove an 
indispensable addition to the library of the 
engineer. 
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These catalogues may be had free of charge on application to the firms issuing them. Please mention 

PAGE'S MAGAZINE when you write. Manufacturers of Engineering and Electrical Specialities, etc., ete., 

ave invited to for ward for review in this column eopies of their catalogues, price lists, and circulars, 
as soon as issued. 


Some Opinions оп the Septic Tank System. -This is a 
second edition of a ncat, illustrated booklet of 88 pagres 
and cover, issued by the Septic Tank Syndicate, Ltd., 
of 7 and 8, Bedford Circus, Exeter. It is profusely 
illustrated by half-tone blocks from photographs of 
installations in all parts of the country, and also con- 
tains a short description of the system, together with 
many complimentary letters from city corporations, 
town and urban district councils, etc. 


British Thomson-Houston. Company, Ltd, Rugby.— 
Pamphlet No. 133. A further addition to this firm's 
exhaustive catalogue, dealing with a new twin carbon 
enclosed arc lamp, for single operation on high voltage 
continuous current circuits which, it is claimed, is quite 
as efficient as the long-arc multiple lamp, and gives a 
perfectly white light equal in quality to that from a 
standard five ampcre 8o-volt arc lamp. 


К. Cundall and Sons, Ltd Shipley.— This is а well- 
printed and illustrated booklet of 48 pages and cover, 
describing the “ Cundall ” Patent Oil Engines, which 
have been thoroughly tested, and are extensively used 
for driving machinery of almost every class, including 
electric lighting, stone and wood working, hoisting, 
pumping, printing, agricultural, and other kinds of 
machinery. Мапу letters of a highly complimentary 
nature have been received from users of this type of 
engine in all parts of the world. 


Dudbridge Iron Works, Ltd., Stroud, Glos.—A well- 
designed and excellently-printed brochure of 32 pages 
and cover, containing some full-page illustrations from 
very fine half-tone blocks, portraying to great advantage 
the different types of “ Dudbridge " Gas and Oil Engines 
which are manufactured by this hrm. It appears that 
the greatly increased demand for these engines has 
necessitated an extension of the company's premises, 
and for this purpose new buildings have been erected 
and new machine tools of the most modern design 
have been laid down. The illustration on page 24 
shows a new portable oil engine, the working parts of 
which are on a steel girder frame, provided with suit- 
able travelling wheels and shafts. Another speciality 
manufactured by this hrm is a fuel gas-producing 
plant for driving gas engines and tor heating purposes. 
In this connection а uscful table is given showing 
capacities, approximate space occupied, апа gross 
weights of the various types of plants. 


Wheeler Condenser 


and Engineering Company, 
Londc..— This is a catalogue of 120 pages and cover, 
illustrating and describing many of this firm's principal 
specialities, including the Wheeler standard surface con- 
denser, the Wheeler Admiralty surface condenser, the 
Wheeler feed-water heater, an improved evaporator, 
centrifugal pump, the ‘Barnard Wheeler” water- 
cooling towers, etc. The many illustrations of con- 
densing water-cooling plants, installed by this firm in 
various parts of the world, are particularly interesting. 
The company is prepared to build pumps for special 
high duty service of any capacity required, and among 
other special work to its credit is the successful con- 
struction of a waterworks pump weighing 50,000 Ibs., 
having a capacity of over 4,000,000 gallons per hour, 
and a 52-in. discharge. 


Edward Chester and Co. Ltd, London.—The latest 


catalogue issued by this firm (No. 4) is a booklet 
of 64 pages and cover, well illustrated by half- 
tone and line blocks. It deals with their many 
specialities in mining machinery, including horizontal 
and vertical Corliss engines of various types, and there 
are some very useful tables giving powers of high 
speed condensing engines, circumferences and areas 
of circles, with capacities and surface of condensers, 
etc. There are also two or three draft specifications, 
which cannot fail to be of much service to prospective 
buyers of Corliss engines, both horizontal and vertical. 
The Bristol Recording Gauge supplied by this firm, 
automatically records the fluctuations of steam pressure 
upon a revolving chart, and appears to be a most useful 
instrument. It may be placed in the office or engine 
room, at any distance from the boilers or vessel in 
which the pressure is to be recorded. The capacity 
ranges from 15 to 1,000 lbs. per square inch. 


The Anglo-Continental Machine Tool Company, London. 


—This firm—the successors to the “ Richards Machine 
Tool Company,” of Suffolk House, Laurence Pountney 
Hill, E.C.—have just issued an illustrated index 
and price-list describing their many specialities in 
machine tools, including planing machines of various 
sizes and types, boring, drilling, turning, and milling 
machines ; also some American types of lathes in 
various sizes. At the end of the book appears a tele. 
graphic code which foreign correspondents will find 
very useful. 
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RAT ISLAND, 


PORTSMOUTH—THE SUGGESTED COALING POINT. 


THE ROYAL DOCKYARD AT PORTSMOUTH. 


W. 


PRICE. 


In giving publicity to this article, the Editor would emphasise the fact, 


stated clsewhere, that he does 


not necessarily identify himself with the views of contributors. 


A number of controversial points are raised, 


administration are here presented as they appear to the casual observer. 


and some of the leading questions connected with dockyard 


Next month the matter will be 


dealt with from an opposite point of view by a naval expert. —EDITOR. 


A N view of the fact that the 
E K Royal dockyards cost the 
7 country millions every year, 
and are as necessary to the 
existence of the Navy as 
the Navy is to the existence 
of the Empire, it is asto- 
nishing that so little should be known about 
them by the nation, whose property they are. 
A Royal dockyard is just a big engineering 
and shipbuilding establishment that is pre- 
vented by red tape from becoming as efficient 
at all points as the best of private yards 
are. It differs, too, from the latter in that the 
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picturesque impress of the Navy is visible in 
every part of it. Of the various Royal dock- 
yards, that at Portsmouth is the most im- 
portant, though it is closely followed by 
Devonport and Chatham. From the days of 
Alfred the Great, Portsmouth has figured 
in naval history, but the present dockyard only 
dates back as far as Tudor times. In the reign 
of Henry VIII. the yard covered just eight 
acres; it now spreads over about 300 acres, 
and there is a likelihood of further extensions 
in the near future. 

As one would expect in а place that has 
been centuries in developing, the ancient and 
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OVERCROWDING IN PORTSMOUTH DOCKYARD. 


Old vessels awaiting purchase. 


Page’s Magazine. 


the modern exist cheek by jowl In one 
place you can see dry docks, closed with 
gates and floored with stout oaken slabs, and 
a little further away some of the finest dry 
docks in the world. Altogether the yard con- 
tains 17 docks. No. 1 dates from 1340, and is 
253 ft. gin. long, and 57 ft. I in. deep. Nos. 14 
and 15, the most modern іп the yard, are each 
565 ft. біп. long, one of them is 94 ft., the 
other 82 ft. deep. These were built in order to 
accommodate the big four-funnelled cruisers 
that are now becoming so numerous in our 
fleet. Two other docks are also being con- 
siderably lengthened, because our warships 
have outgrown the accommodation provided 
for them. There are also six basins, having an 
aggregate area of 69} acres, the largest basin 
being 22 acres in extent. Berthing room for a 
great many ships is provided alongside’ the 
jetties and in the harbour, and yet the dock- 
yard is frequently overcrowded. 


INADEQUATE ENGINEERING PLANT. 


A good deal of space is given up to store- 
houses and workshops, and from an engineering 
point of view the latter form the most important 
section of the establishment. Even to-day the 
Admiralty does not always adopt a receptive 
attitude towards new ideas, and in the past its 
conservatism has often been adamantine. Рго- 
posed changes were regarded with disfavour 
because they would have been innovations ; not 
because they were unnecessary. The Naval 
service, both ashore and afloat, suffered as a 
consequence. In time a more progressive 
generation came along, and wrought useful 
changes in the fleet; but still the dockyards 
were neglected. And even now in the work- 
shops at Portsmouth and other similar establish- 
ments, there is to be found plant that no 
enterprising shipbuilder would think of retaining. 

Taken as a whole, the engineering plant 
is somewhat antiquated and insufficient : it 
cannot cope with the demands made upon 
the establishment. It is a strange com- 
mentary upon Admiralty methods that our 
chief Naval dockyard is so poorly equipped 
with engineering machinery that the engines of 
a small cruiser cannot be built there without 
seriously interfering with the repairing and 
refitting work on other vessels. Yet that is 


H.M.S. * GOOD HOPE” UNDER THE GREAT STEAM DERRICKS AT PORTSMOUTH DOCKYARD. 
They have been tested to 150 tons, and are said to be the largest in the world. 
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THE FLEET RESERVE AT PORTSMOUTH DOCKYARD. 


These vessels are being disposed of by the Admiralty in order to make room for new ones. 


Page’s Magazine. 


how matters stand at present, as was proved by 
the delay in constructing the engines of H.M.S. 
Pandora, which are of only 7,000 i.h.p. 

The Admiralty officials know the incapacity 
of the dockyards in this particular so well 
that the engines of our new warships are 
nearly all made by private contractors, even 
when the hulls are dockyard built. Undoubtedly 
there is much to be said in favour of allotting 
to private firms а good share of Government 
work ; but that does not excuse the engineering 
deficiencies of our premier Naval yard. This 
establishment, like the ships attached to it, for 
manning and maintenance purposes, should be 
kept in a condition that would ensure its being 
in the highest possible state of efficiency ií a 
war broke out. The yard, however, cannot be 
said to be kept up to this standard. Its engi- 
neering plant is insufficient for peace require- 
ments, and it would be impossible to adequately 
meet the strenuous demands that war would 
make upon it. Such a condition of affairs, if 
allowed to continue, could, without exaggeration, 
be asserted to constitute a grave national danger. 

It is only fair to the Admiralty to say that 
a certain quantity of new machinery has been 
purchased. But the shops have not been re- 
stocked with it to the extent they ought to 
have been' or to an extent that will secure as 
much efficiency as could be obtained in the 
space at present allotted to engineering plant. 

A new steam factory is to be erected at 
an estimated cost of £188,000 ; but how much 
of this is to be spent on bricks and mortar 
and how much on machinery is not apparent. 
The building of a new workshop in a Royal 
dockyard is not always a move towards greater 
efficiency in the plant. Within the past few 
years a new boiler-making shop has been con- 
structed at Portsmouth ; but a good deal of 
old machinery was used in its equipment. It 
is to be hoped that this policy of building new 
stabling for old horses is not to be followed 
in the case of the new steam factory. In the 
estimates for the current financial year £7,000 is 
allowed towards the cost of the factory. This 
may, perhaps, mean that towards the end of the 
year the site will be laid out and the foundations 
excavated. Whether the remaining £181,000 
will be provided next year, will depend upon 
whether the Admiralty wants the money for 
other purposes or not. 


THE JAPANESE BATTLESHIP “MIKASA.” 
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COMMISSION, 


SHOWING SHIPS PRFPARING FOR 


PORTSMOUTH DOCKYARD, 


ETC., 


BASINS, 
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WHY IMPROVEMENTS ARE DELAYED. 


One cause of the engineering deficiencies 
of Portsmouth dockyard is that the Navy and 
the Naval establishments are controlled mainly 
by sailors (the sea Lords of the Admiralty), who 
are prone to consider dockyard equipment as 
of secondary importance to the multiplication 
of ships. Another cause is the procrastinating 
methods of the Admiralty. If a private firm 
decides that it needs new machinery, it straight- 
way gets it. But such business-like directness is 
impossible in the dockyards. First, the Ad- 
miralty has to be brought to recognise that the 
new machine is wanted; then the various 
departments concerned have to take the matter 
into consideration. Eventually the thing gets 
so far that it is put into the next year’s estimates ; 
and then the peculiar system of allocating ex- 
penditure operates to produce further delay. 
Instead of the required article being purchased 
outright, a certain sum of money is allowed 
towards the cost of it; a part of the work is 
done, and the remainder carried over till the 
next financial year. The block mills at Ports- 
mouth afford a good illustration of the necessity 
for the renewal of much of the dockyard plant. 
The machinery in these mills was designed by 
the elder Brunel in 180r. At that time its 
construction was a big jump forward; but 
machinery a century old in design can hardly be 
considered as suitable for a modern industrial 
establishment. Some of the smithery appliances 
are also obsolete, and some of the docks are 
still emptied by chain pumps that have done 
service for many years past. Although Ports- 
mouth is the principal Naval dockyard, it 
possesses only one building slip. This has been 
lengthened so that a vessel 500 ft. long can be 
laid down upon it. 


SOME UP-TO-DATE APPLIANCES. 


A step in the right direction, however, has 
latterly been made by the erection of a new 
smithery, and, more especially, in the laying 
down of a pneumatic tool plant for rivetting and 
drilling alongside the slip. These tools, which 
are of American pattern, are a most valuable 
addition to the dockyard, where all rivetting 
and drilling has hitherto been done by hand. 
Another important improvement is the intro- 
duction of what is reputed to be the most 
powerful set of steam derricks in the world. 


Portsmouth DocKyard. 
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VIEW IN PORTSMOUTH DOCKYARD. 


Ships getting ready for sea, and torpedo-boats in dock. 
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These were erected about a year ago by Messrs. 
Cowans, Sheldon and Co., Ltd., of Carlisle, and 
have been tested to 150 tons. The illustration 
of these derricks is doubly interesting, as the 
ship lying beneath them is H.M.S. Good Hope, 
which has been requisitioned for Mr. Chamber- 
lain’s journey to South Africa. For the working 
of the capstans, the sliding caissons and some 
of the cranes, compressed air is generated at a 
central station and carried all over the yard. 
To a considerable extent the dockyard is built 
upon mudland that was reclaimed by convicts. 
But the wearers of the broad arrow are no 
longer employed as dockyard labourers, and 
the prison that housed them has been turned 
into electrical workshops. 


ADMINISTRATION AND ORGANISATION. 


So much for the engineering aspect of the 
dockyard ; now a word as to administration. 
There are some 10,000 workmen employed at 
Portsmouth, and the wages bill is upwards of 
£14,000 weekly. This is exclusive of officials’ 
salaries and the pay of the not inconsiderable 
number of men from the Naval Depôt who are 
employed about the yard in one capacity or 
another—mainly upon ships. The Commander- 
in-Chief, who is a full Admiral, has control over 
the ships commissioned and ready for com- 
mission, the Naval Depôt and the gunnery and 
torpedo schools. The dockyard proper is in 
the charge of a Rear-Admiral, denominated the 
Admiral-Superintendent, who receives in pay 
and allowances £1,883 per year, and is 
furnished with a residence. He also has a 
professional adviser called a civil assistant. 
This official, who is an ex-Chief Constructor, 
draws a salary of £1,000 a year. Other heads of 
departments—are the Chief Constructor, whose 
maximum salary is £850 a year; the Chief 
Engineer, who receives £750 a year, and is a 
naval officer; апа the Director of Works, а 
Royal Engineer officer, who is paid £1,000 
а уеаг. The Staff Captain and King’s Harbour- 
master, and captains of the dockyard and fleet 
reserves are not, strictly speaking, dockyard 
officials, though their duties lie within the yard 
and they have official residences there. Admiral- 
Superintendents are appointed for three years. 
Usually they are men who have spent the 
greater part of their lives at sea, and conse- 
quently their training has not perhaps been 
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of the kind that best fits a man to guide a big 
industrial concern. At present, however, Ports- 
mouth possesses an Admiral-Superintendent 
who has good qualifications for his post. But 
past experience of this and other yards has 
demonstrated that though a man may be an ex- 
cellent fleet-commander, he may not be suitably 
qualified for the post of Admiral-Superintendent. 
It can scarcely be expected that a system that 
often plumps round men into square holes 
can produce  unifornily successful results. 
The best man to manage a shipyard is 
unquestionably the one who is specially 
fitted, by his training, for the post. А man 
who has spent the greater part of his life in 
learning seamanship, gunnery, etc., can hardly 
possess many qualifications for managing a big 
shore establishment. The complexities of dock- 
yard organisation are difficult to understand. 
But there are, however, some good points 
about it, one of the best of which is 


THE SYSTEM OF TRAINING MECHANICS. 


The majority of people will, no doubt, be 
surprised to learn that there exists in the Royal 
dockyards a system of technical education that 
might advantageously be taken as a model by 
the country generally. No Cockerton judg- 
ments can interfere with it, and it has for years 
past given splendid results. Apprentices pass 
into the yard by examination, and, after getting 
in, have to attend the dockyard school for a 
period of three years. "They thus get practical 
knowledge in the shops and theoretical instruc- 
tion in the classes. In order to encourage the 
lads, the highest boys at the yearly examinations 
are made either engineer students at Keyham 
College or students of naval construction, as the 
case may be. 

Sir E. J. Reed, Sir William White, Mr. 
Philip Watts, nearly all the Chief Construc- 
tors in the Royal dockyards, and many men 
who hold important positions under private 
hrms, began life as apprentice boys at Ports- 
mouth and other Royal dockyards, апа 
owe their start in life to the teaching of the 
dockyard schools. This educational system 
furnishes the yards with highly skilled 
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mechanics; and in order that the Govern- 
ment may have a hold upon them, a certain 
proportion of the men are “ established "—that 
is, they become civil servants, and, as such, are 
entitled to pensions at the age of sixty. А good 
many of them must perforce remain at their 
tools, as opportunities for promotion are limited, 
and the only hope they have ot earning extra 
money is by qualifying as divers. A good deal 
of diving work is done inthedockyards. Divers 
are wanted every time a ship is docked, and 
also for repairs to caissons, etc. 


COALING FACILITIES. 


One of the basins at Portsmouth is given up 
to ships in the A Division of the Fleet Reserve, 
vessels that are ready for commissioning. Close 
by these is the coaling point, which should 
store about 20,000 tons of coal. Usually a much 
larger quantity is laid there, and within recent 
years fires caused by overcrowding the storage 
space have given some trouble. To prevent a 
recurrence of these, and to provide more liberally 
for the demands of the ships, plans were 
prepared for the provision of a big coaling 
depot. Rat Island, in Portsmouth Harbour, 
which is now used as a parade ground by the 
boys of Н.М. training ship Sf. Vincent, was 
suggested as a suitable spot, but owing to the 
difficulty of finding good foundations for the 
piling, it seems probable that this scheme may 
be abandoned. In this event, some other 
must be devised in place of it, tor the present 
coaling depót is not only too small, but is also 
insufficiently equipped with transporting ap- 
pliances. Only one big ship at a time can hill 
her bunkers alongside it. 

In Portsmouth Harbour are many acres of 
mudbanks. The work of removing these in 
order to provide moorings for more ships is 
being steadily proceeded with. Every year 
some £5,300 is spent upon the dredging 
operations. Eut unless the rate of progress is 
accelerated, many years must elapse before the 
area of deep water is greatly extended. How- 
ever, valuable anchorage space has been added 
to the port, which can now afford a haven for a 
considerable fleet. 


COMMERCIAL 


DEVELOPMENT 
x INVENTIONS. 


JAMES SWINBURNE, 


President of the Institution of Electrical Engineers, M.Inst.C.E., M.I.Mech.E. 


ARGUMENT. —Conventionality and hatred of novelty— one reason for want of enterprise in England. 


Different ways of financing an invention. 
Inertia and want of enterprise of moneyed men. 
and his difficulties. 
He gives up most oí his interest. 

ways of promoters. Indecision. 
Incompetent directors. Final catastrophe. 


HE more unpractical of the political 
economists assume that a good thing 

wil at once displace a bad one; and that a 
different manufacture, as good as an old product 
or better, and at the same time cheaper, will 
replace it forthwith. Such a theory as this is 
held oniy bv people with a profound ignorance 
of human nature. We have all a great deal of 
the savage in us still, and one of the strongest 
characteristics of the savage is his hatred of the 
labour of adopting anything new. People dis- 
like anything that involves bodily exertion, but 
they generally hate anvthing that involves think- 
ing, and more especially anything like decision. 
Conventionality and custom are merely devices 
for saving people the trouble of thinking or 
deciding. In order to save us the trouble of 
deciding for ourselves, it is beneficently settled 
for us that we must wear clothes of a particular 
shape and colour, that our hats—in London, at 
any rate—must be cylinders of paste-board 
covered with the excretions of insects ; that we 
must have open, smoky fires with a shelf over 
each, bearing three, five, or seven jars, or an 
even number of jars and a clock, that we shall 
eat off discs of silicate of alumina, and not off 
wood or metal; that we shall expose the tender 
legs and arms of babies to the weather ; that we 
shall sleep half the day and sit up half the night ; 
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and so on through ninety-nine out of a hundred 
of the petty details of our existence. All this 
is to save us the pain of decision. In so far as 
it means economy of decision, so that we are 
more able to decide in other cases that come up, 
conventionality is a good thing; but to the 
extent that it saves decision altogether, it 15 
merely keeping up our savage character. Ex- 
treme conventionality is conspicuous among 
savages, and among lower types generaily. 
The schoolboy, being undeveloped, is much 
more conventional than the man, and woe 
betide the luckless youth who tries to do any- 
thing new or original at a public school. Next 
come women,and next to them comes theaverage 
man. Most men hate to have to arrive at any 
decision on anything, and loathe anything new 
that involves any change of mental attitude. 
The ordinary magistrate's hatred of the bicycle 
ten years ago, and the persecution of the motorist 
to-dav, are due to savagery. The local opposi- 
tion to electrical tramways, the objections raised 
to iron steamships and breech-loading guns in 
the Navy, and to anything modern in the Army, 
and generally to all improvements that involve 
change, are due to the same survival of savage 
instinct. 

The unfortunate inventor is thus tremendously 
handicapped from the very beginning. Every- 
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thing seems to be against him in the early stages, 
when he is working out his crude idea, and the 
whole world is against him as soon as he tries 
to develop it commercially. The man of un- 
applied science has difficulty in getting a new 
theory understood. or a new discovery realised ; 
but he has mainly to depend on other men of 
unapplied science for his reputation. At the 
very worst, if he can but publish a paper, he is 
secure, as it 15 only a matter of time. If he 
does not belong to the right scientific clique he 
may have his papers rejected by learned socicties, 
or buried, as Waterston’s was, or may meet with 
opposition, as in the case of young Helmholtz ; 
but he only has to wait, and if he is right he gets 
his full reward. He has not to persuade capit- 
alists or the public that his views are right. 
An inventor, on the other hand, must not only 
work out his theorv, or make his discovery, 
which is as far as his colleague goes ; but he has 
to work out details, get his invention into a 
practical shape, and get it taken up by the public. 
If he fails in апу one ot these matters, he reaps 
neither credit nor anything more solid; he 
might, much better have left the whole thing 
alone. 


WHY BRAINS AND MONEY DO NOT GO 
TOGETHER. 


It has been said that some people have money 
and other people have brains. The obvious 
retort is that if the other people have brains 
thev ought to get the monev too. The proverb 
looks like the outcome of envv, and at first 
sight seems to have no foundation in fact. But 
it may be truc all the same, and there тау be a 
verv good reason for it. Life 15 so short that it 
is very difficult for a poor man to become very 
rich, at anv rate in this country. But the 
struggle which the poor man has to undertake 
excites the growth of his mental faculties, and 
though it may not give him any more new 
brains, it sharpens and trains what he has. 
The great man in nearly all walks of life has 
had a hard struggle when voung, and he not only 
succeeds because he is a great man, but he is a 
great man largely because he has had to struggle 
in early years. But the unfortunate inventor, 
unless his invention is of some very peculiar 
kind, has to be financed, and is thus dependent 
on moneyed people for his start, and people who 
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talk glibly about making fortunes bv inventions 
have very little idea of the difficulties in the wav 
of the inventor who wants capital. 

We may consider the different types of people 
who finance inventions, and try and see 
the causes of the want of enterprise. We are 
told by the newspapers that the country is in a 
bad way because we are now devoid of enter- 
prise. This is ascribed to many causes. Want 
of technical education is one reason given, and 
there may be a good deal in it. This crv is, 
however, also largely due to the technical science 
teacher, who wants to glorify his ОЙїсе; and until 
our technical school teachers are technologists 
with practical knowledge we shall not get anv 
technical teaching, and while they are mere un- 
practical bookmen, who insist on trving to teach 
technology which they do not understand, instead 
of unapplied science, which they might more easily 
study, we must do without the teaching of first 
principles too. But there is something far 
deeper than any matter of technical education : 
there is a complete want of enterprise. Is it 
not because money, and therefore control of 
industry, is largely in the hands of the sons 
of the people who made it? A man in the busv 
part of last century, owing to a plucky struggle 
as a young fellow, develops a large manufac- 
turing business. In due time his sons come 
into it. They have had an easy time as boys. 
and are only able to carry the business on. 
It takes little to carry on an established business ; 
it will in a way go on, and even increase. ot 
itself. If the sons work at their father's busi- 
ness they do so in a rather ineffectual wav, but 
they are more likely to take no interest in it 
whatever. In England snobberv does us great 
harm industriallv. We have still the idea that 
a gentleman is a man with no occupation. The 
ambition of the son of the cotton spinner or 
iron-master is to belong to the county. Не 
therefore buvs a house awav from the town 
where his work is, and hunts and shoots, becomes 
a country magistrate, and believes it will be a 
bad time for the country when the good old 
sporting country gentleman dies out. Such à 
man as this puts any money he has to spare 
into various limited liability companies, which 
last a vear or two and then retire to the 
ewigkeit. We will deal with limited companies 
presently. 
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THE LIMITED COMPANY. 

Another type of man entirely is the City 
financier. He is keen enough in a way; but 
he knows nothing of industry, and he 15 only 
concerned with floating limited companies 
and selling out quickly. All he wants is 
to get shares which are rising and to sell them 
at a higher value. Не does not concern himself 
in the least with industrial success. 

The limited liability company was intended 
as a means by which all sorts of big enterprises 
might be taken up by small investors without 
danger. It was intended as a great blessing, 
but its results are quite the reverse. Most 
people who are wise do not live up to their in- 
comes, and they want to invest the difference. 
There is no difficulty in finding a safe investment 
at low interest, but people think they can do 
better by investing in limited companies with 
glowing prospectuses, and as a rule they lose 
their money. But a man who loses his money 
in this way does not realise that he was a fool. 
He says: Ah, well, it was only a flutter ; 
better luck next time." 

The limited company system is a colossal 
machine for getting rid of the savings of the 
nation in the most unsatisfactory way. Of 
course, many large undertakings have to be 
limited as to hability, but are otherwise worked 
on the same lines as private concerns. Their 
shares may be good investments, but they are 
generally bought by people who know, and do not 
go to the outsider. It never seems to occur to 
the ordinary speculator that if the shares in 
something he knows nothing about were valu- 
able they would be bought by the people who 
do know about it, and they are only offered to 
outsiders because insiders will not have them. 
Investors in companies act like sheep. Some 
acquaintance makes some money out of a com- 
pany because an even bigger fool buys the 
shares from him at an increased value. АП 
his friends regard him as a sort of financial 
genius, and he becomes a bell-wether, and 
eventually, if cunning, he may develop into 
a director. 

There are fashions in investment too. At 
one time Australian mines were the proper 
thing. It was the custom in Australia to float 
anything of little value in England. On one 
occasion a cable message from this country ran : 
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“Stake out some mine directly; sold it for 
hundred thousand.” The gold mine 15 the 
most popular, however; probably the average 
investor thinks gold 15 of necessity more valuable 
than copper, lead, or zinc. We are not, how- 
ever, concerned with limited companies generally 
—that would be a very large subject. We need 
only discuss their relation to the inventor who 
needs financial assistance to develop a new 
industry. 


THE INVENTOR'S POSITION. 


We may take an imaginary inventor with a 
tvpical invention, and describe his experiences. 
We imagine the inventor to be a young and 
unknown man, who is well up in the technology 
of his subject, and we will assume he has dis- 
covered a new way of making white-lead. We 
will assume not only that he thinks he has 
made this discovery, but that he has actually 
discovered а way of making a pigment from 
lead which is cheaper than white-lead and better 
as to colour, covering power, and working with 
oil. He has made a few ounces with great 
difficultv at home, so he puts his sample in his 
pocket, and asks to see the proprietor of a white- 
lead works. He cannot get past a junior clerk, 
who takes his sample bottle and leaves it on a 
mantelpiece with little bottles of oil and other 
samples left by travellers. The oldest bottles 
have half an inch of dust on them, the others 
less in proportion. In a month he comes back, 
and sees his bottle where it was put, and finds 
nothing has been done. Probably he never 
gets past the junior clerk at all. But he tries 
many white-lead makers, and eventually gets to 
the proprietor. He is generally away shooting, 
or in the country, and only comes to the works 
once a month, and can spare very few minutes. 
He savs: "I don't believe in artificial white- 
lead. It's been tried before, and is no usc." 
This seems to him a conclusive argument. The 
inventor urges that he has studied the whole 
subject and knows exactly what has been done 
and what has not, and that his white-lead is all 
right. “ But it is artificial, is it not ? And if 
so, I tell you artificial white-lead has been tried 
before and won't do. Good-bye.” This is as 
far as he is likely to get with a manufacturer. 
If he is very persistent the proprietor may say : 
“ Well, I'll give your sample to my chemist to 
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trv; I am not a technical man myself.” The 
chemist probably analyses it, and has a pre- 
conceived theory that the goodness of white- 
lead varies directly or inversely as the hvdrate 
present, it does not matter which, or he ex- 
amines it with an oil-immersion objective, and 
if the particles are not of the shape he is accus- 
tomed to he will have noneof it. He, therefore, 
reports againstanew white-lead with an abnormal 
composition. He would report against it anv- 
how, because he does not really know, and if he 
reported a bad thing good he would get into 
difficulties, while in the reverse case nothing 
happens. He is prejudiced against anvthing 
new in any case, and sitting on someone else 
makes him feel superior. Moreover, if he let 
another man with technical knowledge into the 
works he might be ousted. However good the 
invention, it has no chance with the works 
chemist, or his analogue in other businesses. 

It is hardly necessary to say that the white- 
lead maker and theinventor are entirely imagi- 
пагу. The only whitel-ead maker I have known 
is remarkably keen about any invention or 
Improvement that he can get hold of. White- 
lead is merely taken as a tvpical case. 

It тау be said that this view of a typical 
manufacturer is absurd; the proprietor of a 
works is far too eager and keen to let a good 
chance slip by. It must be remembered that 
he is not himself technical; that he has manv 
supposed inventions brought him, and is 
quite unable to judge of them. In addition, 
taking up a new thing involves changes, and 
he would have to decide things, and there is 
nothing such а type of man hates more than 
having to decide anvthing. 

The inventor therefore tries the paint mer- 
chants. Thev do not believe in artificial white- 
lead. One enterprising man may go so far as 
to say: “Send us a hundredweight, and we'll 
let our painters trv it." ОҒ course, the inventor 
cannot make a hundredweight. If he did, the 
painter would guess it was something new and 
report against it at once. No workman can 
stand anything new. Even if it were ever so 
much better he would oppose it. 

The wretched inventor has thus no chance of 
getting his Idea taken up by the proper people, 
that is to say, those already in the industry. 
He therefore turns to outsiders. 
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THE INVENTOR TRIES OUTSIDE HELP. 


The first thing he wants is a few hundred 
pounds to try his invention on a larger scale. 
He cannot get at апу big capitalist, because he 
is unknown and the affair appears too small. 
He has already wasted perhaps a vear trying to 
get a hearing in the trade. He now hunts up 
various people, and at last gets the ear of some- 
one, who is asked to put up £500 for a half share 
in the venture. He views the matter favourably. 
but cannot decide on such an important matter 
quickly. He has to be humoured. After six 
months of anxiety and disappointment, the 
inventor again gets an interview.  '' Oh, well. I 
thought you knew I'm taking up another 
matter, and I can't go into vour affair now. 
Your scheme only offered a final profit of 30 per 
cent. on the capital; I have come across a 
voung genius whose invention—a cheap wav of 
making celluloid— promises much more than 
that. In the words of the claim it is: Treat- 
ing shrimps with acetone. filtering off the shrimps, 
and evaporating the filtrate to recover the 
acetone. leaving the celluloid in blocks, sub- 
stantially as described." “Have vou ever 
tried that invention or consulted an expert ? " 
“ Mv inventor is a young genius; he knows it 
will work without trying it. I did ask an expert 
and he said shrimps’ cases are not celluloid; 
but as he could not say what else they were, I 
don’t believe he knows anything about the 
matter, and is prejudiced. My inventor does 
not know anything about theory, and is therefore 
independent of it. Celluloid is worth several 
shillings a pound, and the by-products being 
perfectly shelled are more valuable than the 
original shrimps, and will be sold for potting. 
Why, we can make a fortune from the by-products 
alone!’’ Who does not know the inventor 
with by-products ! 

The capitalist’s relation with the engineer 
expert is also very curious. As a rule, a man 
will carefully avoid consulting an expert before 
investing. If he does come, he does not want 
vour rcal opinion, he wants his own backed up. 
If you advise against the investment he is very 
much annoved, and probably invests all the 
same. He thinks you are prejudiced, or that 
vou are afraid to run the risk of recommending 
anything, in case of failure. On the other hand, 
if you recommend the investment, and make a 
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mistake in so doing, and the investor loses his 
monev, he does not blame vou. He treats vou 
as a sort of brother in adversity, and recom- 
mends you to other people, and your practice 
thrives. 


THE INVENTOR FORMS A SYNDICATE. 

We will suppose, however, that in some way 
or another the inventor has got a few people 
to back him up, and has formed a syndicate 
with {1,000 available to try his invention on a 
larger scale. He has probably spent from one 
to two years in doing this. and has had to give 
away most of his interest in the invention, and 
has got much less money than he thinks neces- 
sary for the work. Не probably under- 
estimates the cost anyhow, as even people with 
great experience of experimental work generally 
under-estimate the expense. The result is 
that the monev is finished. before the experi- 
ments are completed. The men who have put 
in the money will not put in any more. Each 
put in a hundred with the idea of getting ten 
thousand. He will let his hundred take its 
chance, but on no condition. will he put in 
more. The inventor has given away so much 
of his own interest that he has no further in- 
ducement to ofter. Nine good inventions out 
of ten are lost at this point. No new men will 
come in, for they sav: “If your own people 
won't find you the money, there must be some- 
thing wrong." The idea of getting the process 
examined technicallv is out of the question. 

But we will suppose this particular inventor 
to be more fortunate than most, and that he has 
succeeded in getting as much money as neces- 
sary. It is probably a larger sum than need 
be, because his financial friends will have 
taken months and months to consider the 
question of finding more money, so that the 
works have been going on in an inefficient and 
expensive wav. But in spite of that we will 
suppose he has spent ten thousand or so on 
his works, and has made several tons of very 
good white-lead. but the works being purely 
experimental, and very small, cannot be run on 
a paying scale. Now comes the most difficult 
time of all. He has to get a company formed 
large enough to make white-lead commercially 
on a paying scale. This needs, let us sav, 
some £50,000 available in cash. 
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I must again repeat that I have no particular 
individual inventor in my eve. The case is 
tvpical only. The only white-lead inventor I 
know about did not get so far as this. Ап 
investor, as a rule, not only wants good terms, 
but he will not come in unless he gets better 
terms than all the previous investors. The 
inventor, as far as I understand the matter, 
not onlv gave away his whole interest, but in 
his anxiety gave away some of it twice by mis- 
take. The result is a deadlock. and he 15 doing 
other work. His white.lead тау be very good 
indeed—I do not know—but he. and probably 
no one else, will ever get anvthing out of it. 


EXPERIENCE WITH FINANCIERS. 

The inventor's financial friends are probably 
not in the swim as company promoters. They 
are small capitalists who have gone as far as 
thev care to, and now expect other people to 
sow and grow their harvest for them. Не 
approaches a financial house. With great 
difficulty he gets at one of the partners, who 
knows nothing about white-lead. and cares less, 
for he has nothing to do with the final commercial 
results. If he can form a company which the 
public will take up, so that he gets his money at 
once, he will be willing to do so. He must have 
special terms himself. This means that the 
svndicate gets practically nothing, and the 
inventor a small share of that. He will discuss 
it with his financial friends. After a few months, 
during which the inventor worries the financier 
at intervals, the financier savs he cannot take 
the matter up. The inventor tries another 
house. After much delay he sees one of the 
principals, who says: “ No. I lost money over 
a process once, so I am not going in for any 
more processes. If you had a mine, or a wireless 
telephone, or a submarine passenger steamer, 
or something striking, I could deal with you.” 

By this time his process will have been 
" hawked about," as it is called. This is one 
of the most mysterious disqualifications. If a 
financier hears of anything from more than one 
quarter, he condemns it off-hand on the ground 
that it has been hawked about. It is very 
difüicult to see why. Every financier wants 
special terms, and unless he can get in on what 
he considers better terms than other financiers, 
he will not goin. If other financiers have had the 
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opportunity of going in, he has ne special chance. 
Neither will he set his judgment up against that 
of the earlier financier. As a matter of fact, 
neither has any judgment to set up, for they 
know nothing technically, and merely estimate 
the chance of shoving a company on the public. 
Meantime the syndicate is getting into greater 
and greater difficulties owing to the delav. 
The City men say the Money Market is down, 
or South Africans are doing something eccentric. 
At this stage some people probably offer to 
take the matter пр, and want a free option for, 
say, two months. They do nothing at all, but 
hope that in two months the syndicate will be 
glad to accept anvthing. At the end of the 
two months they offer a loan of £500 for a 
four-fifths share or something equivalent. The 
financiers' delay is no doubt generally due to pure 
indecision and want of grit, but it is also some- 
times tinged with questionable integrity. 

It will generally be found that the financial 
circles really are circles. A white-lead process 
will always come round eventually to one or 
two men who act as a sort of bell-wethers. 
Thev have made money out of some other 
process perhaps. When they invest, the sheep 
all follow, so the whole success of the pro- 
cess really depends on them. They probably 
do not know the difference between white-lead 
and black-lead, but they have the reputation 
of “ knowing a good thing when they see it.” 

At this stage the inventor and his friends 
have probably spent several vears and several 
thousand pounds. They have a process which 
is good and valuable, and worth a great deal of 
money; but they are totally unable to get it 
considered seriously. Probably no expert has 
examined it on behalf of anv investors, because 
they have not got so far as that. The whole 
thing stands condemned because it promised 
no ridiculous profits, and because those directly 
interested in it are too inert and unenterprising, 
while the City man regards it as gone stale. 
What generally happens at this stage 15 that 
the whole thing collapses, апа the patents are 
allowed to drop. Then the process 1s taken up 
in Germany or America, without any payment 
of royalty, and worked commercially, and the 
papers say we want protection, and the science 
teachers, who never invented anything, say 
we want technical education. 
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HE GETS A COMPANY FORMED. 

But suppose they really induce a financial 
house to form a company. The procedure is 
complicated and mysterious, and only a specialist 
in company formation could say exactly what 
happens. First we will suppose £50,000 in cash 
is needed to put up the works. An ordinary 
person would say that if the syndicate were to 
have a half share the capital should be £100,000. 
half of this being paper. Nothing of the sort! 
The capital will be about £300,000, and the 
syndicate will not get half, nor anvthing like it, 
and the inventor may get what chemists call 
a "trace." Out of the £300,000 probably half 
will be issued for cash. Where it all goes to 
Is a mystery to the outsider, but there are 
various calls. In the first place the promoter 
will not go on unless the shares are under- 
written. The underwriters want a good deal 
lor their risk, for if the issue is not taken up 
their money is locked up for some years. It 
does not matter whether the process is good or 
the company eventually pays. They must 
either have their money locked up and unavail- 
able, or they must sell out low. Even if the 
invention is good and evervthing right thev are 
dependent entirely on the fancies of a perfectly 
ignorant and sheep-like investing public. If 
one paper runs the issue down, all the sheep will 
turn aside, апа the underwriters will be lett 
with all the shares. The prospectus is generally 
issued and the dates fixed so that the technical 
papers, which are weeklies, cannot criticise. It 
is impossible to bribe technical papers. Of 
course, it is absolutely impossible to bribe or 
affect financial papers in апу sort of wav too. 
But people who watch the relations of the 
interior opinions to prospectus advertisements. 
and people who buy large numbers of copies of 
financial papers containing accounts of their 
public meetings, and people who have to give 
away shares to gentlemen whose part in the 
proceedings is vague, sometimes get a false 
impression as to the immaculateness of our 
noble financial press. If the new companv has 
plenty of promoters' shares it is а coincidence 
that it will be praised up as an investment in 
the right quarters, and has nothing to fear. 
But with the technical press it is different. 
It cares nothing for prospectus advertisements, 
and is run by a class of people who acquire апу 
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shares they ever want by purchase forcash. The 
promoters thus fear the technical press. The 
technical press considers, not whether the shares 
are going to a premium the day after to-morrow, 
but whether the company is financially sound, 
and can eventually pay dividends. The pro- 
moter of the sound company is just as much 
afraid of the technical press as any other 
promoter. How does he know his company is 
sound ? That has nothing to do with him, 
and is outside his ken altogether. He has 
therefore to risk the technical papers. Sometimes 
the technical papers condemn a good thing, as 
a technical editor has to be omniscient, and has 
to form an opinion with few data, and he is 
more likely to condemn a good thing than to 
praise a bad one. Ве that as it may, the lists 
are always arranged to close on Thursday, 
while the technical papers come out on 
Friday. 

In order to make the issue go down, the pro- 
moters not only need underwriters, they need 
directors. A board of incompetent amateurs 
is necessary, preferably with a few titled names 
and some retired soldiers. Then the brokers 
require a big fee for the appearance of their 
names. А consulting chemist is needed, and a 
report from some entirely non-technical professor 
with a string of letters after his name is published. 
He has probably never been inside a white-lead 
works, and has no idea of the costs of manufac- 
ture, on which everthing depends. Then the 
patents have to be submitted to counsel. 
Counsel says they are valid, but does not say 
whether they really cover the process, or 
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whether they can be perfectly easily circum- 
vented. In this case we will suppose the patents 
are valid, and protect the proprietors. Then 
the company is finally launched on the guileless 
public, and thousands of people in all walks 
of life, with all possible varieties of ignorance 
about white-lead, take shares, and the peers and 
retired generals proceed to wreck the whole affair 
by gross and idiotic mismanagement, and in three 
vears the inventor, with a ruined reputation, 
seeks a minor appointment in a works where 
they use the good old Dutch process. 


WHAT IS WANTED. 


What is wanted is a strong financial concern 
which will develop inventions on terms that 
are fair to both parties. Such a concern should 
never put a large proportion of its capital into 
any one thing, and it should be advised by com- 
petent specialists as to both technical and 
financial questions. The experts should Бе 
technologists, not unpractical people, and should 
hold shares in the concern. Such а house could 
make terms with an inventor at any stage of 
the development of his invention. At first 
the inventor has generally inflated ideas, but 
they always cool down in contact with financial 
difficulties. Such a concern as this, managed on 
business lines by really technical business 
people, would develop enormous industries, and 
make an immense amount of money; but it 
would have to be managed by people who had 
enterprise, were not led like sheep by City 
opinion, decided quickly, dealt honourably, 
and were technical business men. 
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PROFESSOR JOHN GOODMAN, M.Inst.C.E., M.I.Mech.E., 


Professor of Engineering, Yorkshire College, Leeds. 


ROFESSOR GOOD MAN, 
unlike so:many who hold 
similar positions, had a very 
thorough practical engineering 
training. Heserved two vears 
at fitting and turning in the 
Progress Iron Works, Bassing- 
bourn, Cambs., and three and a 
half years at erecting, turning, 
htting, pattern-making, and 
foundry work in the Globe 
Works, Northampton. As 
assistant to the ]late Mr. 
Stroudlev, in the locomotive 
works of the L.B. and S.C. 
Railway, at Brighton, he 
carried out a large number of 
tests on the friction of bear- 
ings, the strength of crank 
shafts and axles ; also the 
testing of locomotives. While 
there he obtained a Whitworth 
Scholarship, and afterwards 
went to the University College, 
London, to study the scientific 
side of engineering. After 
further experience as assistant 
to Professor Kennedy, F.R.S., 
in his Westminster office, he 
took a temporary post on the 
staff of Engineering. Follow- 
ing that appointment, he was 
for two years chief assistant 
to Mr. W. H. Stanger, of the 
Broadway Testing Works, 
Westminster. 

In the autumn of 1899 he 
was appointed the Professor 
of Engineering in the York- 
shire College, Leeds, a post 
which he still holds. During 
his tenure of the chair, the 
engineering department has 


flourished in every respect. Photo by Jas. Bacon and Sons.) 
The numbers have increased 
threefold, and the laboratories have been enlarged, and much new plant has been added; in fact, it is now one of 
the most successful and ‘bestiequipped engineering colleges in the country. Не is the author of several papers on 
friction, for which he was awarded a Miller Prize and a Miller Scholarship by the Institution of Civil Engineers. He 
is also the author of many short papers, and his well-known book, ** Mechanics Applied to Engineering," is used in 
many English and American colleges, 
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THE TRAINING 


OF PROFESSIONAL 
ENGINEERS. ' 


BY 


IRL SERS LS Ss TEER 


aR GEES RTE AEA, 


PROFESSOR JOHN GOODMAN, М.Іхѕт.С.Е. 


As Professor of Engineering at the Yorkshire College, Leeds, the author has had exceptional facilities 
for watching the careers of some hundreds of young engineers, and his very practical remarks should prove 
oi considerable interest to those who contemplate embarking upon engineering as a profession.—EDITOR, 


HAT a young professional engineer requires a 

special training to fit him for his future work 
probably none will deny ; but as to what course 
that training should take there appears to be a 
great diversity of opinion. As one who has 
advised and carefully watched the careers of 
some hundreds of young engineers, the writer 
trusts that his opinions upon this matter may 
afford some guide to those who contemplate the 
starting of their sons upon an engineering 
career. | 

The writer has always made a great point of 
keeping in touch with his former pupils, i 
order to watch their progress in the profession, 
and to enable him to study carefully the effect 
that their technical training has had upon them. 
This friendly intercourse between a professor 
and his former pupils cannot be other than 
mutually beneficial : and, as far as the writer is 
concerned, he has, moreover, found it to be 
one of the most pleasant experiences of an 
interesting and absorbing profession. 

The head of a large and important engineer- 
ing department is frequently called upon to 
advise parents and schoolmasters as to the 
wisdom, or otherwise, of certain lads taking up 
engineering as a profession. In such cases the 
writer usually puts a few test questions in order 
to discover, if possible, whether the lad has a 
reasonable chance of success at engineering, 
such questions being somewhat on the following 
lines: (т) Is the youth tolerably robust, and 
if not, has a medical man been consulted as to 
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the probability of his being able to stand the 
rough practical work that is absolutely essential 
to every engineer? If this cannot be satisfac- 
torily answered, a decided opinion is expressed 
that engineering should not be chosen by him as 
a profession, for if an earnest youth makes an 
honest attempt to do his duty in the works it will 
make considerable demands on his physical 
strength. (2) Is he really keen about engi- 
neering, and does he intend to stick to it ia 
spite of hard, dirty work, and possibly a large 
amount of drudgery for some years to come, 
and is he determined to succeed at all costs ? 
If a youth is not quite sure whether he will 
like engineering or not, and wants to know if he 
may wear gloves in the shops and whether he 
need start work before breakfast, etc., etc., it 1s 
a sure and unmistakable sign that he is not made 
of the sort of stuff that engineers are made of, and 
the sooner he decides upona trade or profession 
that does not demand manly qualities the better 
for all parties concerned. (3) Has he done 
reasonably well at school, especially in mathe- 
matics and mechanics, and is he of а studious 
turn of mind ? 

In the writer's opinion a youth cannot hope for 
success in the higher branches of the profession 
unless this last question can be answered satis- 
factorily. 

As regards his school training, he ought to 
get a thoroughly good general education, such as 
is given in most of our public schools. It is 
probably not well to specialise in the school 
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training to any great extent, but in the higher 
forms modern languages may advantageously be 
taken in preference to Latin and Greek. In 
mathematics, as a minimum, he should be 
familiar with the first three books of Euclid, or 
the subjects thereof, as taught in some modern 
text-book on geometry; also arithmetic and 
algebra up to quadratic equations. А knowledge 
of elementary mechanics, physics, and chemistry 
is desirable, also freehand and geometrical 
drawing. 

The school workshops in many public schools 
do valuable work by giving youths a good idea 
of the use of tools ; but, of course, they cannot 
possibly give a sufficient training to enable 
them to dispense with the practical training in 
engineering works. 

In the case of those youths who intend to 
take up a university degree course, higher 
standards than those mentioned above are 
necessary. 


AGE AT LEAVING SCHOOL. 


It is impossible to draw a hard and fast line 
as to when a youth intending to become an 
engineer should leave school, but it should 
certainly not be under sixteen, and only in rare 
instances should it be over eighteen. 


ENGINEERING TRAINING. 


In the case of civil engineering students, we 
believe that the college training may be taken 
immediately after leaving school. But, in the 
case of mechanical and electrical students, 
there is a great difference of opinion as to the 
best order of training; the chief point of con- 
tention being—whether the works should pre- 
cede the college training, or vice versa. We 
think it will be well to state the arguments 
advanced by both sides. They are:— 


IN FAVOUR OF THE WORKS IN FAVOUR OF THE COL- 


TRAINING PRECEDING LEGE TRAINING PRE- 
THE COLLEGE TRAIN- CEDING THE WORKS 
ING. TRAINING. 


Students who have not 
obtained some practical 
experience in works can- 
uot take full advantage of 
the college course, on 
account of their ignorance 
of machinery and manu- 
facturing processes. The 
works training is to а 
large extent a question of 
acquiring manipulative 


Youths make more rapid 
progress in practical work 
after having taken acollege 
course than when they 
enter works straight from 
school. The college train- 
ing teaches them how to 
learn and how to observe; 
consequently, when they 
get into work they pick up 
the practical side of the 
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skill; hence it is better 
for such training to be 
taken while young, sav, at 
sixteen Or seventeen, 
rather than three or four 
усаг» later. 

It is much more dis- 
tasteful to a student to 
commence the inevitable 
rough and dirty work in 
the workshops at, sav, 
twenty years of age than 
at sixteen. 


The scientific side of 
engineering ids the more 
ditticult to acquire ; hence 
it is better that it should 
be taken up when the 
student is somewhat 
matured, rather than when 
he is fresh trom school. 


Youths often take up en- 
gineering asa mere fancy, 
and do not discover that 
they are unsuited for it 
until they have to “rough 
it" somewhat in works ; 
hence, if thev go into 
works first they much 
more quickly come to а 
decision, and consequently 
waste less time than if a 
college course intervenes. 

Many  proprietors О! 
works and heads of firms 
object to taking youths 
into their works as pupils 
or apprentices at the age 
when most students leave 
college. 


work much more rapidly 
than the novice who comes 
straight from school. 


It a youth leaves the 
works in which he has 
spent, sav, four or five 
years, in order to go to 
college, he breaks his con- 
nection with the firm just 
at a time when he is most 
valuable. He thereby gets 
out of touch with his firm, 
and may lose the chance 
of promotion with them ; 
and, moreover, it rarcly 
happens that а  wveung 
fellow of, say, one or two- 
and-twenty cares to throw 
up remunerative work for 
two or three vears in order 
to go to college—the result 
being that he misses his 
college training altogether. 


A vouth coming fresh 
from school is in the habit 
of acquiring knowledge, 
and has all his mathe- 
matical and = elementary 
science fresh in his mind ; 
consequently, he has a far 
better. chance of. making 
headway at college than 
the youth who has allowed 
his school - work to get 
rusty. 


The writer's experience leads him to believe 
that there is much force in many of the 
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arguments advanced by both sides; therefore, 
after very careful consideration, he has come to 
the conclusion that in the case of mechanical 
and electrical engineers, the best course to 
adopt is a compromise between the two. 


COURSE OF TRAINING RECOMMENDED. 


After receiving a good education, it is recom- 
mended that (1) a youth should be sent to some 
small general engineering works, where he is 
more likely to get a useful experience than in a 
larger establishment, for about twelve or eighteen 
months ; (2) he should take either a two or a 
three years' course of instruction in a college, 
and during this time he should pass the quali- 
fying examination for admission to the Institution 
of Civil Engineers ; (3) he shouid go into some 
larger engineering works where he can specialise 
in some particular branch for a period of not 
less than two years ; (4) he should go into the 
drawing office for at least one year. And, if 
possible, he should visit, or, better, spend a 
year or two in engineering works in the United 
States, where he will’ be able to earn sufficient 
to keep him and will gain most valuable experi- 
ence. Such a course of training will thus take 
from six to seven years, which in some instances 
may be more time than many parents can afford 
to give their sons. In such cases, the expense 
of the college course may be materially reduced 
by scholarships ; but this, of course, entirely 
depends upon the ability and diligence of the 
student. Then, again, if youths do well, they 
will nearly always receive some remuneration 
during the stages 3 and 4 mentioned above. 

It should, however, always be borne in mind 
that the more thorough the training the higher 
will be the position ultimately attained, of 
course, assuming suitable material to work 
upon. 

WHILE IN WORKS. 

The writer would urge parents to put pressure 
on their sons to keep the regular and full shop 
hours, and not to allow them to commence 
work after breakfast: if a youth is not willing 
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to make this sacrifice, he does not possess 
the necessary “ grit” to make an engineer. 

In order that a student may not allow his 
school work to get rusty, it is advisable that he 
should attend evening classes at a college for, 
say, two evenings a week, in such subjects as 
mathematics, mechanics, or drawing ; but it is 
not recommended that more time than this 
should be devoted to evening study. 


NECESSITY FOR WORKS TRAINING. 

Parents often send their sons to institutions 
on account of the so-called “ practical" instruc- 
tion in shop processes which is given in their 
workshops, under the delusion that such a 
course of instruction will givea lad all the prac- 
tical experience that he requires, and that he 
will thereby be saved the “dirty " work in en- 
gineering works. This, however, is a deplor- 
able blunder, and if persisted in the lad will 
sooner or later find himself hopelessly incom- 
petent to hold any important position as an 


engineer. The writer has seen so many instances 


of failure of young men who, although other- 
wise promising, imagined that they acquired 
sufficient practical knowledge of engineering 
when they were in the school and college work- 
shops, but when they got out into the world 
were found to be sadly incompetent from a 
practical point of view, that he feels he cannot 
too strongly advise parents to avoid the mistake 
of fostering the idea that there is any such 
“royal road" to engineering. The fault does 
not lie with such workshops, but in the idea 
that they alone can give a sufficient practical 
training. The writer's experience, however, 
leads him to believe that the experimental work 
done in college engineering laboratories is of 
the greatest possible value to engineers, and that 
the college laboratory can do what cannot be 
done in the works, and that the works can do 
what cannot be done in a laboratory ; both are 
regarded as indispensable, but each should do 
that which it is able to do thoroughly, and not 
spoil both by attempting to combine them in 
one and the same place. 
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COLONEL McCALMONTS STEAM YACHT 


FORTHCOMING DEVELOPMENTS 
STEAM TURBINE. 


BY 


MARINE 


“TARANTULA.” 


IN THE 


HERBERT С. FYFE. 


At the present moment the British Government is the only nation in the world that possesses a turbine- 
propelled war-vessel. The new torpedo-boat destroyer Velox was purchased by the Admiralty a few 


weeks ago, and has proved itself to be the fastest destroyer afloat. 


We are enabled, by the courtesy of 


the Parsons Marine Steam Turbine Company, of Wallsend-on-Tyne, to reproduce here some photographs 
of this and other vessels fitted with this form of turbine—which is the invention of the Hon. С. A. Parsons, 


a brother of the Earl of Rosse. —EDITOR. 


(IR HE marine steam turbine may 
be expected to be developed 
along the following lines:— 


I. In war ships. 
2. In passenger steamers. 
3. In pleasure yachts. 


It may be convenient to 
consider these in the order mentioned. 


STEAM TURBINES IN THE ROYAL NAVY. 


In his “Statement Explanatory of the Navy 
Estimates, 1902-03,” the Earl of Selborne 
made the following reference to turbine штеп. 
of-war :— 

The country has had to deplore the wrecks of H.M.S. 
Viper and Cobra during the past year, accompanied in 
the latter case by a lamentable loss of life. One result 
has been for the present to put a stop to our experiments 
with the turbine system of machinery, but the Board are 
negotiating for a renewal of the experiment in two miore 
destroyers, and in one third-class cruiser. 

In addition to the recently purchased Velow, 


the Admiralty will shortly possess another 
destroyer fitted with the marine steam turbine. 
It will be named the Eder, and has also been 
ordered from the Parsons MarineSteam Turbine 
Company. The hull is being constructed by 
Messrs. Hawthorn and Leslie, who were also 
responsible for the hull of H.M.S. Velox. 

The third-class cruiser to be fitted with turbine 
machinery is H.M.S. Amethyst, one of two pro- 
vided for in the Navy Estimates of 1901-02. The 
other, H.M.S. Topaze, will be fitted with recipro- 
cating machinery of the ordinary type, and it 
will thus be possible to compare their speeds, 
coal consumption, economy, etc. 

The French Government are believed to be 
experimenting with a view to determining the 
advisability of fitting some of the vessels of the 
French Navy with turbine engines, but so far as 
the writer is aware they have not up to the 
present purchased any ships so fitted. 

H.M.S. Velox differs radically in constructive 
details from the Turbinia, the Viper, and the 
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THE STEAM YACHT “TARANTULA.” 
(033) 


Page’s Magazine. 


Н.М. TORPEDO-BOAT DESTROYER “VIPER” STEAMING АТ SFULL SPEED. 


Cobra. The Turbinia, the first vessel to be fitted 
with the marine steam turbine, was merely an 
experimental craft. She was roo ft. in length, 
9 ft. beam, 3 ft. draught of hull, and 44 tons dis- 
placement. She was fitted with turbine engines 
of 2,000 actual h.p., and reached a speed of 
345 knots. 

In 1898 the Parsons Marine Steam Turbine 
Company contracted with the Admiralty for a 
31-knot torpedo-boat destroyer, the Viper, which 
was to be of the same dimensions as the usual 
30-knot vessels of this class, viz., 210 ft. in 
length, 21 ft. beam, and about 370 tons dis- 
placement, but with machinery of much greater 
power than was usual in vessels of this size. 
At the same time they contracted with Sir 
W. G. Armstrong, Whitworth and Co., for 
machinery for one of their torpedo - boat 
destroyers, the Cobra. 

In his statement (dated 3rd March, 1898) for 
1898-99, the First Lord of the Admiralty said 
that an order had just been placed for an 
experimental vessel, in which the steam turbine 
would be substituted for the ordinary recipro- 
cating type of machinery in order to test the 


applicability of the system to torpedo vessels of 
exceptionally high speed. 

The Viper was built by Messrs. Hawthorn, 
Leslie and Co., at Hebburn-on-Tyne, and was 
launched on September 6th, 1899. In his 
statement, dated February 17th, 1900, Viscount 
Goschen (then Mr. Goschen) said that the 
contract speed was 31 knots, but it was 
anticipated that a considerably higher speed 
would be attained ; on preliminary trials (for 
short periods) speeds of about 35 knots had 
been reached. It was hoped that the vessel 
would soon be ready for her official trials, and 
when these were completed it was proposed to 
make exhaustive experiments with her, as great 
importance was then attached to this novel 
system of propulsion. 

The Viper was 210 ft. long, 21 ft. beam, 
12 ft. g in. deep, and her displacement was 
350 tons. Нег indicated h.p. was 16,000. 


There were four propeller-shafts and two 
propellers on each, making eight in all, the 
revolutions being about 1,200 per minute. 

In exterior appearance the Viper did not 
materially differ from the ordinary torpedo- 
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boat destroyer, except that her funnels were 
of much greater diameter; but down below 
the difference was at once manifest. 


THE ENGINES OF THE “VIPER.” 


The interest in the vessel, as an engineer has 
remarked, is centred in the engine-room. 


Here one meets with something quite different to the 
familiar double row of twin-screw engines, with their 
four cylinders, between which is the passage from end to 
end. In place of this, one descends on to a platíorm 
stretching right athwart ships, where are the large stop 
valves which control the flow of steam to the turbines, 
by which alone the engines are manceuvred ; for there 
is naturally no valve motion, or, for that matter, no engine 
valves, nor any reversing gear. Beneath the platíorm is 
placed a good half of the engine, that is to say, the part 
which corresponds to the high-pressure cvlinders of an 
ordinary compound engine. These turbines are, in fact, 
quite invisible, being stowed away under the floor, and 
need no attention whether running or standing. A little 
further aft are to be seen in the bottom of the vessel the 
larger low-pressure turbines, but the most conspicuous 
features are the large cylindrical condensers which, with 
their pipes and attachments, occupy the larger part of the 
room —a fact that will give an idea of the saving in useful 
space gained by the steam turbine. 

The turbine engines of the liper were similar 
to those of the Turbinia, but were in duplicate, 
consisting of two distinct sets of engines on 
each side of the vessel. There were four screw 
shafts in all, acting independently of each other, 
the two on each side being driven by one high 
and one low pressure turbine respectively, of 
about equal power. The two low-pressure 
turbines drove the two inner shafts, and to each 
a small reversing turbine was also permanently 
coupled and revolved idly with them when 
going ahead. 

Each shaít carried two propellers ; thus the 


Viper was driven through the water by eight 
screws. The Turbinia, it will be remembered, 
had nine screws and three shafts. 

The machinery on each side of the vessel 
was identical. The steam from the boilers was 
admitted directly through a regulating valve to 
the high-pressure turbine, driving one shaft ; it 
then passed to the adjacent low-pressure tur- 
bine, driving its shaft independently ; thence it 
flowed to the condenser, and both the shafts 
then drove the vessel ahead ; the reversing tur- 
bine revolved with the low-pressure shaft, and 
being permanently connected with the vacuum 
of the condenser, no appreciable resistance was 
offered to its motion under these conditions. 
To go astern the head steam-valve was closed 
and the stern steam-valve opened, admitting the 
steam from the boiler to the reversing turbine 
and reversing the direction of rotation of the 
inner screw shaft. 

The official trials of the Viper took place on 
May 4th, тдоо. The best pair of runs gave 
34°07 knots ; a 60-ton load was carried, and the 
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ARRANGEMENT OF MACHINERY IN Н.М. TORPEDO-BOAT DESTROYER “VIPER.” 


displacement at trial draught was 370 tons. The 
boat had been in the water some time awaiting 
her trials, and with a “ scrubbed " bottom would 
have done better ; the wind and rough weather 
were also against high speed. 

In July, 1900, the Viper underwent one hour's 
full-power trial off the mouth of the Tyne over 
the same measured mile, and attained the 
remarkable speed of 37'113 knots, equal to 
43 land miles an hour. 

The load carried on the last occasion was 
above 1o tons in excess of the Admiralty 
requirements for 30-knot destroyers. The pro- 
pellers revolved at the high rate of 1,180 per 
minute ; unusually short times were required to 
work up to full speed, and throughout the trial 
the machinery worked with the utmost smooth- 
ness, and practically no vibration was experi- 
enced in any part of the vessel. 


H.M.S. “COBRA.” 
The Cobra was laid down in the spring of 


1899, and was built by Sir W. G. Armstrong, 
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Whitworth and Co. Like the Viper she was 
fitted with turbine engines by the Parsons 
Marine Turbine Company. Her length was 
223 ft., beam 20°5 ft, displacement 325 tons, 
and draught 8:2 ft. of water. The preliminary 
letter naming the conditions of purchase was 
dated March, 1900. She was supplied with one 
12-pounder and five 6-pounder quick-firing guns, 
and two single training torpedo tubes for 18-іп. 
torpedoes. Her complement was 68 officers 
and men, and her coal capacity 85 tons. She 
was fitted with Yarrow water-tube boilers, and 
her contract speed with an i.h.p. of 11,500 was 
35°58 knots. She was launched on June 28th, 
1899, and in December, 1899, was offered to 
the Admiralty. After a lengthened survey by 
the officers, she was accepted іп Мау, 1900, on 
the understanding that certain alterations, 
chiefly strengthening the upper deck to bring 
her into line with the most recent Admiralty 
practice, would be made. These were at once 


carried out, and the vessel was purchased 
by the Admiralty. 
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Н.М. TORPEDO-BOAT 


The Cobra made her first sea-trial on July 
15th, 1899. She had twelve trials, including 
{Һе Admiralty trials, and in six runs reached 
a mean speed of 34:8 knots. 

Her maximum speed was 35:6 knots. The 
weather was bad during the trials and there 
was a heavy swell on. 

The Viper was lost during the Naval 
manœuvres in the summer of 1901, owing to 
her striking a rock in a thick fog. 

The Cobra went down off the Outer Dowsing 
Shoal while on her way from the Tyne to 
Portsmouth, on September Ist, 19or. 


H.M.S. “VELOX.” 


We have already mentioned that this turbine- 
engined destroyer differs from her predecessors, 
and the reason is because it was found that the 
Viper and the Cobra were not so economical as 
could be wished when running at ordinary 
cruising speeds. Excursion steamers and liners 
usually run at their highest speeds, but war 
vessels require full power only occasionally, 
and it was found that the steam turbine, like 
all steam engines, did not show high efficiency 
when working much below the power for which 
it was designed. 

The arrangement of the machinery in the 


DESTROYER *' TURBINIA” 


STEAMING 35 KNOTS. 


Velox is as follows: She has two sets of engines, 
one of the turbine type and the other of the 
reciprocating type. The main propelling 
machinery is much the same as that fitted in 
the Viper and Cobra. There are two inde- 
pendent sets of Parsons compound turbines, 
one high-pressure and one low-pressure being 
on each side of the engine-room. There are 
thus four turbines, each of which has its own 
line of shafting ; as each shaft carries two pro- 
pellers, there are eight propellers in all. The 
high-pressure turbines drive the outer shaft and 
the low-pressure turbines the inner ones. The 
turbines are the main engines for high-speed 
steaming, but for ordinary cruising an auxiliary 
propelling system is employed. This consists 
of two small sets of triple-compound marine 
engines of the ordinary type, which are coupled 
directly to the main turbines, and work in con- 
junction with them. They can, however, be 
disconnected at will. Steam is taken directly 
from the boilers to the reciprocating engines, 
and these exhaust through the high-pressure 
turbines, the exhaust from the latter passing in 
turn through the low-pressure turbines and 
thence to the condensers. 

When higher powers than those needed for 
cruising speeds under ordinary conditions are 
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needed, steam will be admitted to the turbines 
directly from the boilers. When, however, the 
highest speed is required, and the maximum 
power has to be developed which would raise 
the rate of revolutions beyond that permissible 
with reciprocating engines, steam will be entirely 
cut off from the latter, they will be thrown out 
of gear, and the turbine engines will alone be 
used. 

For going astern, reversing turbines are in- 
corporated in the exhaust casing of each of the 
low-pressure cylinders. 

The Velox is 210 ft. long, 21 ft. beam, with a 
moulded depth of 12 ft. 6in. Especial attention 
has been paid by her builders, Messrs. Haw- 
thorn, Leslie and Co., to the strength of the 
hull, and they claim that she is the strongest 
destroyer yet built. The boilers are of the 
modified Yarrow type, and are the same as 
those fitted in the 30-knot destroyers. They 
are some I3 per cent. smaller than the boilers of 
the Viper, and have a total heating surface of 
13,000 square feet. The builders anticipated 
that the Velox would have about the same speed 
as the Viper. Up tothe time of writing, how- 
ever, her maximum speed has been 33°64 knots, 
whereas the Viper made over 37 knots. 


THE FUTURE OF TURBINE WARSHIPS, 


Until the Velox, the Eden, and the Amethyst 
have run their trials, it is impossible to pro- 
nounce any definite and final opinion regarding 
the future of marine steam turbines as applied 
to men-of-war. Economy is not of the greatest 
importance here, but rather speed, and it 
would seem possible that (as Mr. Parsons has 
said) the benefit will be greater in the case of 
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cruisers and battleships than in the case of 
smaller vessels. The larger turbines would be 
cheaper to build, would be lighter in weight, 
and would occupy less space in proportion to 
power. The design of large turbines appears 
to present no difficulties beyond those that have 
been successfully solved in the case of smaller 
craft, and the greater size will undoubtedly 
facilitate the introduction of important refix- 
ments for reducing coal consumption. 

It may be interesting to quote here Mr. 
Parsons’ description of an imaginary 44-knot 
cruiser which it is possible may some day 
actually be constructed :— 


It is, perhaps, interesting to learn the possibilities of 
speed that might be attained in a special unarmoured 
cruiser, a magnified torpedo-boat destroyer of light build 
with scanty accommodation for her large crew, but 
equipped with an armament of light guns and torpedoes. 
Let us assume that her dimensions are about double those 
of the 3o-knot destroyers, or of the Viper, with plates of 
double the thickness and specially strengthened to corre- 
spond with the increased size and speed, length 420 ft., 
beam 42 ft., maximum draught 14ft., displacement 2,800 
tons, indicated h.p. 80,000. There would be two tiers of 
water-tube express boilers ; these, the engines and coal 
bunkers, would occupy the whole of the lower portion of 
the vessel ; the crew's quarters and armament would be 
on the upper decks. There would be eight propellers of 
9 ft. diameter, revolving at about 400 revolutions per 
minute, and her speed would be 44 knots. She could 
carry coal at this speed for about eight hours, and she 
would be able to steam at from 10 to r4 knots with a 
small section of the boilers and supplemental machinery 
more economically than other vessels of similar size and 
of ordinary type and power, and when required all the 
boilers could be used and íull power exerted in about 
half an hour. 

It may be remarked that in the history of engineering 
progress, the laws of natural selection generally operate 
in favour of those methods which are characterised by 
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the greater simplicity and greater economy, whether 
these advantages be great or small. 


THE STEAM TURBINE APPLIED TO PASSENGER 
VESSELS. 

Two turbine-engined excursion steamers, 
the Aing Edward and the Queen Alexander, have 
been regularly running on the Clyde this 
summer. The Earl of Glasgow, in а recent 
presidential address to the Institution of Naval 
Architects in Glasgow, predicted that the 
King Edward would create a revolution in the 
coast passenger carrying trade in the Clyde. 
The following particulars of this vessel, the 
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first turbine-engined passenger steamer in the 
world, may be of interest : — 


The King Edward is 250 ft. long and 30 ít. wide. Нег 
moulded depth is 1o ít. 6 in. to the main deck, and 
17 ft. 9 in. to the promenade deck. In general arrange- 
ment for passenger accommodation she is similar to the 
Duchess of Hamilton, a favourite Clyde paddle-wheel 
steamer. Her builders are Messrs, William Denny and 
Brothers, of Dumbarton, and she has been constructed to 
the order of Captain John Williamson, of Glasgow, who 
represents the syndicate which own her. The propelling 
machinery consists of three Parsons steam turbines 
working compound. These are placed side by side. In 
ordinary working, and when going ahead, steam is 
admitted from the boilers to the high-pressure turbine, 
where it is expanded fivefold. From thence it passes to 
the two low-pressure or wing turbines placed one on 
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each side, where it is expanded 25-fold, and then passes 
to the condensers. The total ratio of expansion is 
therefore no less than 125-fold. Each turbine) has its own 
shafting ; and on each side of the wing shafts there are 
two propellers, while the centre one carries only a single 
screw. When coming alongside a pier, or manceuvring 
in crowded waters, the wing motors alone are used, 
steam being admitted directly into them by suitable 
valves. The high-pressure turbine is then shut off, the 
steam admission valve being closed, whilst connection 
between it and the low-pressure turbines is also shut oft 
by an automatic arrangement. There are special tur- 
bines placed inside the exhaust ends of the low-pressure 
turbines for going astern with the wing screws. The 
whole of the manceuvring, excepting, of course, by the 
rudder, is effected by the manipulation of valves in a 
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very simple manner. The feed-pumping engines arc 
worked separately, as are the circulating pumps and 
fans for forced draught. The main air pumps are 
worked by means oí worm-gearing from the wing 
shaíts; but there are auxiliary air pumps, actuated bv 
the circulating pump,engines, for clearing the condensers 
of water when the main engines are not in operation. 
There is a feed-heater which uses the exhaust steam, or 
steam taken from an intermediate point in the turbines 
if necessary. There is also a filter to clear the steam of 
grease. Other machinery common to vessels of this class 
is fitted. The boiler is of the usual return-tube type, 
being double-ended, and having four furnaces at each 
end. Itis placed in a closed stokehold. 


On her first trial the King Edward made 
20°48 knots, thus creating a record on the Clyde, 
and exceeding in speed most of the competitors 
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by one or two knots Тһе mean 
revolutions were 740 per minute, the 
steam pressure in the boilers was 150 lbs. 
to the square inch, and the vacuum 28} in. 

The air-pressure in the stokehold 


was equal to I in. of water. The 
indicated horse-power was estimated 
at 3,500, but there is no available 


method of taking indicator diagrams 
with this tvpe of motor. 

The Queen Alexandra on her trials, 
in the summer of this year, made 
2163 knots, thus beating the King 
Edward, and, by а knot and a quarter, 
proving herself to be the fastest excur- 
sion steamer in the world. 


She is very similar to the King Edward, but is of larger 
dimensions, her length being 270ft., breadth moulded 
32 ., and depth to promenade deck 18 ft. gin. Like the 
Aing Edward, the vessel strongly resembles a small cross- 
channel steamer in appearance. The main engines con- 
sist of three separate turbines, each driving its own shaft, 
the centre turbine being high-pressure and the two side 
turbines low-pressure. The total ratio of steam expan- 
sion is about 125-fold as compared with 8 to 16-fold in 
triple expansion reciprocating engines, and at ordinary 
steaming rate the velocity of the centre shaft is 7,000, and 
that of the side shafts 1,000 revolutions per ciis, A 
long shade deck, on which boats are carried and 
passengers are allowed to promenade, is a new feature 
in this vessel. The promenade deck itself extends almost 
the whole length of the vessel, and is fitted with buoyant 
seats. 

The steam steering gear is by Messrs. Bow, M'Lachlan 
and Company, of Paisley, controlled by a wheel on 
the flying bridge. She is driven through the water 
by five propellers, and is reversed by astern turbines 
placed inside the exhaust ends of the low-pressure 
turbine cylinder, which reverse the action of the two 
shafts. A powerful windlass, with warping capstan 
attached, is fitted forward for working the main cables, 
and asteam warping capstan, both by Messrs. T. Reid and 
Son, of Paisley, is fitted ait for warping vessels alongside 
of piers. The vessel is lighted throughout by electricity, 
the installation being carried through by the builders ; 
the wiring is done on the concentric system. The 
boiler, which is a large double-ended one, having a 
funnel at each end, is supplied by Messrs. Denny and 
Company ; and the turbines, of which there are three, by 
the Parsons Marine Steam Turbine Company, of Walls- 
end-on-Tyne. 


AND COAL CONSUMPTION OF TURBINE 
VESSELS. 

At the launch of the Queen Alexandra Mr. 
James Denny made some interesting remarks 
‘respecting the speed and coal consumption of 
‘turbine vessels, which may be quoted here :— 
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Many irresponsible statements had appeared in the 
Press regarding the King Edward, so that perhaps it would 
not be out of place were he to give a few figures which 
were the result of actual experiments and trials w.th 
the vessel. If the Aing Edward had been fitted with 
balanced twin triple-expansion engines of the most im- 
proved type, and of such size as would consume all the 
steam the existing boiler could make, her displacement 
would have been slightly increased to carry the extra 
weight of triple engines as compared with turbines. 
Under these conditions, the best speed they could 
possibly have got would have been 19°7 knots, against 
20'5 knots actually done by the King Edward. Thus the 
increase of speed was eight-tenths of a knot per hour. 
Two-tenths of this was due to the lesser displacement 
in the Xing Eduard as a turbine steamer, and six-tenths 
was due to the superior efficiency of the turbine engine 
and its accessories. The difference between 1977 and 
20 5 knots corresponds to a gain in i.h.p. in favour of the 
turbine steamer of 20 per cent.; but it would hardly have 
been possible to drive the Ало Edward 20°5 knots with 
ordinary engines at all, owing to the extra weight and the 
necessarily increased displacement. The attempt to do 
so could only have resulted in this speed being got at an 
enormously increased first cost and a ruinous expendi- 
ture of coal and the like on service, 

Referring to the question of coal consumption, 
he said :— 


The Duchess of Hamilton and King Edward results 
on service had been compared. From the comparison 
it had been found that the Duchess of Hamilton at 16°5 
knots burned 16 tons, and the King Edward at 185 knots 
burned 18 tons. The Duchess of Hamilton, however, 
had only compound engines ; by the use of triple engines 
her consumption could be reduced ; but even with triple 
engines, if she were to be driven at 185 knots on 
service, her consumption would have been over 22 tons, as 
against 18 tons in the Azng Edward, which corresponded 
to a saving of about 20 per cent. in favour of the latter. 
This was on the assumption that the Duchess of Hamilton 
was left as she was in displacement and draught, and that 
she could have carried machinery powerful enough to 
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VIEW OF TURBINE MACHINERY FOR PROPOSED 23-KNOT CRUISER OF 10,000 Н.Р. 


ensure 18°5 knots on service, but as her speed on trial was 
only 18 knots,the greater displacement necessary to carry 
the increased weight of machinery for the higher speed 
would have resulted in a considerable increase on the 
coal consumption of 22 tons. There was another question 
in regard to the coal consumption of turbines. It was 
well known that turbine engines at a much lower power 
than that for which they are designed are not so econo- 
mical as ordinary engines. Up to the highest speed at 
which the A775 Edward had been driven they had found 
an always increasingly favourable consumption of coal in 
relation to the speed of the vessel, but they had no means 
of knowing how far this tendency might reach. How- 
ever, they had ascertained that her speed would have had 
to be’ reduced to between 17 and 18 knots, as on trial, 
before ordinary engines, under the same conditions and 
at the same speed, would burn less per knot of speed ; 
this 17 or 18 knots speed corresponded to about 50 per 
cent. of the total maximum power of the turbine engines 


in the Aing Edward. The up-keep of the turbine engines 
for the season had been very slight. As to cost, even 
including the rovalties charged, they found that turbines 
were not more expensive than other engines, and they 
thought, with more experience in their manufacture, they 
would ultimately become considerably cheaper. If the 
Queen Alexandra turned out to be as successful as the 
Aing Edward was, it was almost certain there would be 
a very large application of turbine machinery. 


ECONOMY OF TURBINES AT LOW POWERS. 


The Hon. C. A. Parsons said he would like to 
supplement the statements of Mr. James Denny 
by a few remarks as to economy of turbines at 
low powers :— 

In Clyde passenger steamers, indeed, in practically all 
passenger steamers, which always ran at or near full 
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power, there was no need to study the question of 


economy at low powers, but when they came to war 
vessels, most of whose service was performed at cruising 
speed, when the power exerted was perhaps only 
one-tenth of that at full speed, then this question of 
economy at low powers became of great importance. 
Arrangements had been made to solve this difficult pro- 
blem in several different ways. For instance, the number 
of turbines might be increased, and there was no doubt 
in his mind that they could by this and other means make 
turbines certainly as economical—probably much more 
economical than ordinary engines at the same low 
power—while at high speeds the turbines would have an 
advantage of from 20 to 40 per cent. 


FORTHCOMING DEVELOPMENTS. 


It has been announced within the last few 
weeks that the South-Eastern and Chatham 
Railway Co. have ordered a new turbine steamer, 
which is to be built by Messrs. Denny, and to 
be delivered for next season's traffic, and which 
for speed, comfort, and convenience is expected 
to create a revolution in cross-Channel passages. 
The length of the vessel will be 300 ft., and she 
will have a beam of 4o ft. She will be entirely 
different fcom the present type of mail packet. 
The upper or promenade deck is to have an 
over-head shelter, so that passengers can obtain 
protection in rough weather without going 
below. Extensive cabin accommodation will 
also be provided. The turbine machinery will 
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occupy such а small space that much additional 
room will be obtained for the use of passengers. 
The builders calculate that the cross-channel 
passage between Dover and Calais will be 
covered by the new steamer in 45 minutes at 
the outside, and probably, under favourable 
circumstances, in less. The average passage 
now is 65 minutes, and the record passage is 
59 minutes. The speed of the new steamer 
will be 25 knots an hour, as compared with the 
18 to 20 knots made by the present boats on 
the present service. It has been stated that the 
Parsons Marine Steam Turbine Company have 
offered to fit up, free of cost, turbine engines on 
a Cunard liner, and that Mr. Wilson, President 
of the Atlantic Shipping Company, is negotiating 
for the construction of some 30-knot turbine 
steamships, which will make the voyage from 
New York to Bremerhaven in four days. 
Messrs. Denny are building also а turbine 
steamer for the London, Brighton, and South 
Coast Railway for their Newhaven-Dieppe 
service. 


FUTURE OF THE MARINE STEAM TURBINE. 


It may be interesting to quote here a state- 
ment made by the Hon. C. A. Parsons in a 
recent lecture at the Royal Institution, London, 
on the future of the marine steam turbine :— 
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SET OF TURBINE MACHINES, AS FITTED IN THREE HIGH-SPEED YACHTS 
AND PASSENGER STEAMERS. 


In regard to the general application of turbine 
machinery to large ships, the conditions appear to be 
more favourable in the case of the faster class of vessels, 
such as cross-Channel boats, fast passenger vessels, 
liners, cruisers and battleships ; in all such vessels the 
reduction in weight of machinery and economy in the 
consumption of coal per horse-power are important 
factors ; in some, the absence of vibration is a question of 
first importance as affecting the comfort of passengers, 
and, in the case of ships of war, permitting of greater 
accuracy in sighting the guns. 

I have had constructed a model representing a pro- 
posed cross-Channel boat for the Dover and Calais or 
Newhaven and Dieppe routes. She is 270 ft. length, 
33 ft. beam, 1,000 tons displacement, and 8 ft. 6 in. draught 
of water. She has spacious accommodation for 600 
passengers, and with machinery developing 18,000 horse- 
power would have a sea speed ot about 30 knots, as com- 
pared with the speed of 19 to 22 knots of the present 
vessels of similar size and accommodation. 

Again, in a lecture delivered before the Insti- 
tution of Engineers and Shipbuilders in Scot- 
land, Mr. Parsons said that the marine steam 
turbine would be found to be superior, or at 
least equal in economy of coal to the reciproca- 
ting engine when placed in fast vessels of the 
mercantile marine. In the case of an Atlantic 
liner, turbine engines would effecta reduction in 
weight of machinery, and also increased 
economy in fuel, tending either to a saving in 
coal on the one hand, or, if preferred, to some 
increase in speed on the same coal consumption 
per voyage. 


ITS PRINCIPAL ADVANTAGES. 


The principal advantages of the turbine 
system of propulsion for passenger steamers of 
all classes, compared with vessels fitted with 
ordinary engines, are as follow :— 

(1) Increased speed for the same boiler power 
due to considerably reduced weight of machinery 
and increased economy in steam. (The advan- 
tage increasing with higher powers and speeds.) 

(та) Same speed, with reduced boiler power 
and reduced coal consumption for the same 
reason as (1). 

(2) Absence of vibration, giving greater com- 
fort to passengers. 

(3) Increased cabin accommodation, due to 
smaller machinery space. 

(4) Less up-keep in machinery, and smaller 
engine-room staff. 


HIGH-SPEED TURBINE YACHTS. 


The possibilities of the steam turbine for 
yacht propulsion have recently been attracting 
the attention of the yachting world. Two 
yachts, which are to be fitted with the Parsons 
marine steam turbine, have recently been 
launched, whilst a third is in the stocks. Their 
names are Tarantula, Emerald, and Lorena. 

The first to be launched was the Tarantula, 
built by Messrs. Yarrow and Co., of Poplar, for 
Col. McCalmont, M.P., from the design ot 
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Messrs. Cox and King, of London. She is a 
unique vessel, in that she has been built on the 
lines customary with vessels of the torpedo- 
boat class. As regards her hull and boilers she 
is practically identical with a modern first-class 
torpedo-boat, the only difference being in the 
propelling machinery. Her boilers are of the 
Yarrow water-tube type, and we believe that 
she is the first yacht to be fitted with water- 
tube boilers. The Taranlula is 160 ft. long, 
with a 16 ft. beam; the machinery consists 
of three turbines, one high pressure and two low 
pressure. Each drives three shafts, and there 
are three propellers on each shaft. She is 
therefore driven through the water bv nine 
screws. The question of propellers is one that 
has long exercised the attention of Mr. Parsons, 
and his experimenting may be expected to lead 
to important results. The trials of the Tarantula 
have been carried out with some secrecy. Her 
designed speed was 24 knots, and she is believed 
to have made 26745 knots when loaded toa 
displacement of 150 tons. Doubtless a full 
series of trials will be made, and comparison 
will then be possible between the turbine- driven 
Tarantula and a first-class torpedo-boat whose 
engines are of the reciprocating triple-expansion 
type, and whose horse-power 15 about 2,000. 


THE “ EMERALD.” 


The Emerald was launched the other day. 
She was constructed to the order of Sir 
Christopher Furness, M.P., D.L., from the 


designs and under the direction of Mr. Fred. J. 


Stephen, the managing director of the Linthouse 
Shipyard, Glasgow, by Messrs. Alex. Stephen 
and Son, Ltd. She is 236ft. long, 28 ft. Sin. 
beam, and 18ft. 6in. moulded depth, giving a 
tonnage of 956 tons yacht measurement. She 
has been constructed under Lloyds’ special 
survey to class 100 A1. Her propelling machinery 
consists of three sets of Parsons steam turbines, 
each of which drives one propeller shaft, one 
propeller of about 3 ft. diameter being attached 
to the centre, and two propellers, each of about 
20in. diameter, to each of the side shafts. 

At the launch of the Emerald, Sir Christopher 
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Furness remarked that what Mr. Parsons, Mr. 
Stephen, and he himself had in view in fitting 
the Emerald with turbines, was to put into the 
vessel such power as would enable her to steam 
at the highest rate compatible with entire free- 
dom from vibration. Не believed that object 
would be attained, and still further he believed, 
as a business man and as one engaged with 
ships and shipping, that the steam turbine 
would practically revolutionise yachting and 
yacht owning in this country. 

Mr. G. L. Watson, the well-known yacht 
designerand yacht builder, on the same occasion, 
said that if the marine steam turbine was 
proved to be economical at low speeds it 
certainly had a great future. 

The Tarantula has been designed as a yacht 
of exceptionally high speed (24 knots), but the 
Emerald is to steam 16 knots at her maximum. 
Seeing that yachts seldom cruise for long 
periods at so great a speed as 16 knots, but for 
the most part indulge in gentle cruises at lower 
speeds, it seems doubtful whether yacht owners 
wil take very keenly to the steam turbine. 
Whether the Emerald will prove as economical 
as regards coal consumption at various speeds 
as a similar yacht with reciprocating engines 
remains to be seen. 

As regards vibration, it 1s doubtless possible 
so to strengthen the hull as to prevent any dis- 
comfort from the rapid revolution of the pro- 
peller shafts. 


THE “LORENA.” 


Another turbine yacht under construction at 
the present time is the Lorena. The hull and 
boilers are being supplied by Messrs. Ramage 
and Ferguson, of Leith, Scotland, and the 
machinery by the Parsons Company. She is. 
being built to the order of Mr. A. L. Barber, of 
New York. She will displace about 1,400 tons, 
and she will be 252ft. 3in. long by 32ft. 6in. 
beam, and moulded depth 21ft. Her indicated 
horse-power is to be 2,500, and her speed about 
I6 knots. She has been designed by Messrs. Cox 
and king, of London. The turbine machinery 
will be very similar to that fitted in the Emerald. 


JOSEPH HORNER. 


Treats of Profiling Machines, in which outlines of irregular shape are produced by the aid of a pattern or former 
similar in outline. 


VI. 


N profiling machines, 
which are now very 
numerous, there 
is a large range of 
sizes; and besides 
this, numbers of 
ordinary vertical 
spindle machines 
have provision for 
converting them 

into profilers when required. 

It is because irregular outlines are so very 
costly to shape by any other method in other 
machines, or by hand, and are practically 
incapable of interchangeable production by 
such methods, that the milling machine is of 
the highest value, and scores most heavily in 
this class of work. 


GENERAL CONSTRUCTION. 


The principle is illustrated in fig. 1, in which 
A is the former, B a pile of work, the shape of 
each piece in which is controlled by the move- 
ment of the tracer, C, around the edge of A. 
The spindle head or slide, D, is free to follow 
the irregular movements of C. The exact 
longitudinal adjustments of C are provided for 
in large machines by a sliding block, E, in 
which the stem of C has its bearings, and these 
are controlled by a screw. The taper form is 
imparted to the tracer pin, C, in order to 
provide for coarse and fine depths of cut, 
effected by raising or lowering the tracer. 


It is easy to understand that in movements of 
this kind any lost motion in the fitting, either of 
the spindle and its head, or of the tables, would 
be fatal to accuracy of results. Provision is 
therefore made for taking up wear as soon as it 
begins to develop. 

In all the lighter types of profilers there are 
two movements to the cutter, one horizontally 
by the sliding of the head bodily, and one verti- 
cally by the sliding of the cutter spindle alone. 
The first is controlled by the former and tracer 
pin, the second by hand. In most machines 
the head and pin are maintained in contact 
with the former by the pull of a suspended 
weight. In some of the smallest machines, 
however, a handle alone is used for imparting 
the pull. The sliding head in good machines 
is carried on rollers on the top edge of the 
horizontal, or cross rail, to lessen friction. In 
order to allow for the ever-changing horizontal 
positions of the sliding head, the spindle pulley 
is driven by a half-crossed belt from a long drum 
at the rear. The work is carried on a sliding 
table, which is operated by hand or by power. 


A TYPICAL MACHINE. 


The mechanism of a profile milling machine 
is best studied in the front and side elevations, 
given in figs. 2 and 3, of one of the latest forms 
built by Messrs. Webster and Bennett, of the 
Atlas Works, Coventry. 

The spindle, A, is driven from the long drum, 
B, on the same shaft as the three-stepped cones, 
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HEAVY PROFILING MACHINE, 


16. 


FIG, 


KENDALL AND GENT, MANCHESTER, 
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with a quarter-twist belt. The slide, C, in 
which the spindle has its bearings, has a range 
of vertical travel on the carriage, D (35 in. 
in this case), and is counterbalanced by the 
weight, E, at the end of the quadrant rack. 
The carriage, D,runs on its cross rail, ou rollers, 
in order to render its working as easy as 
possible ; a is the former pin, which being held 
against the former or pattern by the weight, F, 
and so pulling the slide, D, imparts its pattern 
to the work upon the table. By clamping the 
saddle on the cross slide the machine can be 
used as a vertical miller for plain work within 
its range, including such operations as slot 
drilling, face milling, etc. 

The table feeds include one longitudinal, 
accomplished in this case with rack and pinion, 
and a circular drive with worm gear. The 
longitudinal feed is derived from the stepped 
cone, F, through spurs, bevels, worm and worm 
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wheel, and again through spurs to the rack, 
the course of which is clearly indicated in the 
two views. Stops, bb, strike a lever, c, and 
reverse the motion through the claw clutches 
on the worm shaft. The table can be moved 
and adjusted by hand from G. The gear for 
the feed of the circular table is seen at the 
right of fig. 2. It comprises worm and spur 
gears, which can be thrown out instantly by the 
clutch, by hand. The table has the sud trough 
round it, without which no machine is now 
considered complete. All the gears are machine 
cut, and protected by guards. Provision is 
made for taking up wear, so that no lost motion 
shall occur in the movements of the table. A 
pump is seen at H, belted from the main 
driving shaft. The body of the machine forms 
a tank for suds. А tool cupboard is also fitted. 


The spindle is of steel, hardened and ground, 
and runs in adjustable bearings of gun-metal. 


FIG l. 


FIG. 2. 
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FIG. 4. DOUBLE-SPINDLE VERTICAL MILLING MACHINE. 
Н. W. WARD AND CO., BIRMINGHAM, 


d 


The end thrust is taken on ball collars. This 


machine weighs about a ton. 


TWO-SPINDLE MACHINES. 

A good many machines are made with two 
spindles, examples being given in figs. 8 and 
17. These machines fulfil two useful functions, 
since each spindle can be used on a separate 
piece of work dissimilar, or else identical, in 
form. In the first case the output is doubled ; 
in the second, one spindle will take a roughing 
and the other a finishing cut. 


THE WARD MACHINE, WITH TWO SPINDLES. 


Figure 4 illustrates a very handy two-spindle 
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machine by Messrs. Н. W. Ward and Co., of 
Birmingham, which, though not a true profiler, 
may be considered as a connecting link between 
the plain vertical spindle machines, and the pro- 
hlers. Itis designed for doing circular work, 
the edges of which can be milled to any sec- 
tional form. The table is rotated by worm and 
wheel, and the spindles are driven by a single 
belt passing around idlers to flanged pulleys at 
the spindle heads. The advantage of being 
able to take a roughing and a finishing cut on 
work without resetting is very great. ‘lhe value 
of this when large numbers of similar pieces 
have to be turned out to interchange is obvious. 
A pump supplies lubrication, which is drained 
off into the body of the machine, to be pumped 
up again. 


THE ARCHDALE MACHINES. 


Messrs. James Archdale and Co., of Birming- 
ham, make a speciality of profiling machines, of 
which the firm manufactures several sizes and 
types, forming an important section of the plant 
for arsenals. Fig. 5 illustrates one of the smaller 
sizes, having an 8-in. horizontal traverse of the 
spindle, and a table measuring 15 in. by 12 in. 
The horizontal drum from which the spindle is 
driven is partly seen behind, and also the 
counter-balance of the spindle. The horizontal 
slide runs on rollers, and the same lever at the 
front, which moves the vertical slide, also pulls 
the horizontal slide and pin against the former 
or pattern. The table feed is by a hand wheel, 
through spur gears to a rack, and the wheel 
which gears with the rack is in halves, so that 
back lash can be taken up. The machine fram- 
ing contains a reservoir for suds, which are 
pumped thence up to the cutter. 

A heavier machine by this firm is shown in 
fig. 6, in which, instead of being merely hand- 
operated, all motions аге self-acting. The cross 
slide is pulled over to its work by a weight, and 
it has self-acting transverse traverse by worm 
gears and a screw. The vertical slide is 
counterbalanced by springs, and adjusted 
by hand wheel and screw. The table is fed 
and reversed automatically in the longitudinal 
direction, and the removable circular table is 
also self-acting. The base is utilised as a tank. 

A very fine profiling machine by the same 
makers is shown in fig. 7, being back-geared, 
and having a table measuring 4 ft. 6 in. by 
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2ft. 4in. The machine can be used as a 
profiler, or for ordinary work. For the former 
it is furnished with a chain and weights, for the 
latter the cross slide is rendered self-acting by 
gears. The vertical slide is counterbalanced by 
a weight dependent from chains. The table 
has quick return motion in each direction. АП 
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by Messrs. Pfeil and Co., of Clerkenwell, differs 
in several respects from other designs. Thus, 
it has separate spindles for slow and quick 
speeds, the latter being driven from the former. 
But the wear on the large slow-speed spindle 
is much less than it would be if run at a high 
rate of revolution. When the main spindle is 


FIG. 5. 


feeds are self-acting, and all have hand adjust- 
ments also. The feeds are driven through 
friction. There are sixteen changes of speed 
to the cutter spindle. 


A DOUBLE-SPINDLE REINECKER MACHINE. 


A large profiling machine (fig. 8), by J. E. 
Reinecker, of Chemnitz-Gablenz, represented 


CO., 


ONE OF THE SMALLER PROFILING MACHINES, 
J. ARCHDALE AND 


BIRMINGHAM. 


in use, the secondary one is thrown out of gear. 
In the machine shown the spindle rates are as 
three to one. The driving is done through 
stepped cones and back gears, having a ratio of 
161, to І, and bevel wheels to the spindle. 
Another feature is that instead of the profiling 
action being effected by drawing over the 
spindle head against a former, the table slide is 
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FIG. 6. 
J. ARCHDALE AND CO., BIRMINGHAM. 


moved. The profiling roller is carried in a 
bracket which is bolted to, and adjustable on 
the base of the main frame. Circular milling is 
provided for by a round table, not shown. 
Feeds are automatic, the transverse feed varies 
from in. to 7 in. per minute. The table has 
a quick return motion, nineteen times faster 
than the feed. The size of the machine is a 
striking feature. It weighs nearly 84 tons, and 
the working surface of the table measures 
6ft. 2 ;in. by rft. r1? in. The bottom spindle 


SELF-ACTING 
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PROFILING MACHINE. 


bearing is 6,5, in. in diameter, by її in. long, 
the upper one 41 in. by 8; in. 


SPECIALISED MACHINES BY WEBSTER ANO 
BENNETT. 


Messrs. Webster and Bennett, of Coventry, 
make some patented profile milling machines 
of unusual and interesting types, both horizontal 
and vertical. Two horizontal machines are 
shown in figs. 9 and ro, the first for work of a 
general character, the second for special purposes. 


Milling Machines. 


FIG. 8, 
EE 


REINECKER, 


The machine in fig. 9 is double-headed— 
that is, there are two cutter heads, and two 
work heads carried on one bed, so that one 
attendant can mind two pieces of work. The 
weights seen below hold up the roller or tracer 
against the cam or former plate, and so move 
each work head to and fro. The hand levers 
seen in front are used to pull the heads to the 
front when work hasto be changed. The four- 
stepped cones drive worm gear, by which the 
work is rotated, but the worm is provided with 
a friction clutch and releasing attachment, by 
means of which awkward shapes can be milled. 
(See figs. 12 to 15.) This machine is suitable 
for milling cams, links, small levers, glands, 
squares, hexagons, etc., used on steam and 
water fittings. 


HEAVY PROFILING MACHINE, 
CHEM NITZ-GABLENZ, 


The machine shown in fig. то has been speci- 
ally designed for milling the cams of motors and 
similar work, when the cams are solid with the 
shaít, or loose. 

The piece is held in a three-jaw self-centring 
chuck, which grips the shaít on its journals or 
turned parts. The portion operated upon is 
close to the chuck, and the job is still further 
supported by a steady. The former plate is 
immediately behind the chuck, and the whole 
is revolved against the cutter by worm gearing. 
The bracket at the extreme right supports the 
end of the shaft, and is provided with a division 
plate to ensure the different cams along the 
shaft being in the correct relation to each other. 
After each cam is milled, the chuck is opened, 
and the shaft slid through the hollow spindle 
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far enough to bring the next cam into position. 
The bracket at the extreme right slides with 
the cam shaft, the dividing plunger being with- 
drawn before the feed motion is started. The 
cutter is carried in a head which slides to and 
from the bed at the back. The tracer roller is 
mounted upon it, and is kept up to its work by 
a weight and chain. А hand lever at the front 
withdraws the cutter from the work while a 
change is being made. For milling loose 
cams a short mandrel is fixed to the former 
plate in place of the chuck. The bed of the 
machine rests on a sud tray, апа a pump is 
provided. 

The vertical profile milling machine in fig. 11 
is another speciality of Messrs. Webster and 
Bennett. In its essential mechanism it re- 
sembles the horizontal machine, fig. 9, but the 
work head is made to slide on a vertical bracket 
instead of on a horizontal bed. Its value lies 
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in the tooling of pieces that lie outside the 
range of the horizontal machine. The work is 
fastened to a cam plate carried on the end of a 
large hollow spindle, through which a bolt runs 
for securing the mandrel in the spindle end. 
The various movements—circular, vertical, and 
trip—are controlled by adjustable dogs. The 
slide which carries the spindle is counter- 
balanced, 

The sketches (hgs. 12 to 15) will serve to illus- 
trate the many and varied pieces which are 
dealt with on these machines, and the method 
of their operation. Figs. 12 and 13 show a 
cycle-fork crown attached to the cam plate, and 
just commencing its revolution in the direction 
of the arrow, the cutter, of course, running 
against it. The cam plate is held against the 
roller by the weight in the ordinary manner 
until the position at fig. 14 is reached. At this 
point the cam is assisted by a roller at the rear 
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FIG. 9. DOUBLE-HEADED HORIZONTAL PROFILE MILLING MACHINE, 


WEBSTER AND BENNETT, COVENTRY, 


Milling Machines. 
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FIG. IO. 


MOTOR CAM SHAFT PROFILE MILLING MACHINE. 


WEBSTER AND BENNETT, COVENTRY. 


of the automatic head. Its action is shown in 
fig. I5. An inclined bracket is bolted to the 
bed, against which the roller pushes, with the 
result that, as the bracket cannot move, the 
whole head is pushed over bodily in the direc- 
tion of the arrow. This, of course, draws the 
cam out of its awkward position—shown in 
fig. 14—and allows it to proceed on its revo- 
lution. This action occurs twice in each 
revolution, the large worm wheel being mounted 
on a friction cone, to enable it to slip slightly 
in the operation, the lost motion being taken 
up in a division plate, the small holes of which 
are indicated in fig. 15. 


MODIFICATIONS IN DESIGN. 
Many profiling machines have heads without 


any range of vertical movement, the only move- 
ment available in this direction being that 
imparted to the spindle itself by the hand lever. 
In the smaller machines of the pillar and knee 
type, the knee supplies the means for increasing 
the vertical range. In the heavier machines of 
the planer type the cross rail can be raised and 
lowered on the housings. So that in the 
heavier and the lighter machines we have two 
entirely distiuct arrangements for increasing the 
capacity of these machines to suit work ot 
different heights. In an intermediate class, in 
which the machine is usually carried on a cup- 
board base, and which supports the table 
slides, the cross rail, though frequently rigidly 
fixed with the housings, is also sometimes made 
movable thereon, as in the planer type. 
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FIG. 11. 
WEBSTER AND BENNETT, COVENTRY. 


Figure 16 illustrates a large profiling machine 
of the planer type, by Messrs. Kendall and Gent, 
of Manchester, which, of course, is equally suit- 
able for plain and circular milling. The feature 
to be noted in this machine is that the spindle 
is not driven by a belt from a drum at the rear, 
but through toothed gearing, a practice which 
is adopted in a good many of the heavier 
machines. 


VERTICAL PROFILE 


MILLING MACHINE, 


THE WESSON DRIVE. 


The belt difficulty in profiling machines, 
where the position of the head is constantly 
changing, is obviated by the recently patented 
Wesson drive. It is applied to the machines of 
the Garvin Machine Company, represented in 
England by Messrs. C. W. Burton, Griffiths 
and Co., of Ludgate Square, Е.С. The essen- 
tial feature is that the profiling spindle, or 
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spindles, are driven directly 
from the counter-shaft by 
telescopic shafts. One of the 
two-spindle profilers made 
by this firm, fitted. with the 
drive, is shown in fig. 17. 
The telescopic rods which 
come down to the top ends 
of the spindles are made 
to suit the height of the 
ceiling of the shop. The 
countershaft is of a special 
type. A single casting 
carries the whole of the 
pulleys. А three - speed 
cone pulley, with an internal 
friction clutch, is belted from 
the main line shaft. Two 
pulleys on the cone shaft 
drive two small flanged 


pulleys on vertical shafts, - 


which are jointed to the 
telescopic spindles. The 
direction of rotation of one 
or of both spindles can be 
changed by sliding the 
hinder pulleys sideways, and 
reversing the belt. The 
weight of the telescopic 
spindles is taken on roller 
thrust washers. The joints 
are fastened to the spindles 
and shafts with keys, secured 
by taper pins rivetted over 
at both ends. The joint pins 
are tapered, and secured 
by lock nuts. In the centre 
of the pin block there is à 
hole which contains felt, 
kept saturated with oil, 
which is driven out to the 
pin by centrifugal force, and 
so lubricates the joint. 


THE GARVIN MACHINES. 


Apart trom this interesting 
drive, which obviates much 
of the vibration caused by 
belts, and does not block 
the light so much in the 
shop, the Garvin machines 
possess several good points. 


FIG. 


17. 
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GARVIN TWO-SPINDLE PROFILER, WITH WESSON DRIVE. 
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The housings are utilised as reservoirs for 
oil or water, and flexible pipes lead thence 
to the spindles. The lubricant is led back 
to a reservoir in the base, whence a pump 
returns it to the housings. Тһе hangers in 
the overhead are supplied with large reser- 
voirs of non-fluid oil, which lubricates without 
attention for a long time, and is not thrown off 
by the rotation of the shafts. A large oil groove 
round the table keeps grit off the 
slides. The spindle slides are 
balanced. They have adjustable 
. lock tops, micrometer adjust- 
ments, and screw gauge stops. 
Stops are fitted to the table move- 
ment, and back lash is taken up 
on the pinion and rack that drives 
the table. The lever usually 
employed for controlling the 
movement of the cross slide is 
replaced by a crank handle and 
gearing, giving the operator 
greater command over his work, 
with less effort on his part. 


THE NEW PRATT AND WHITNEY 
SPINDLE DRIVE, 


Another recent drive, which does away with 
belts to the spindle, is illustrated in fig. 18, 
which represents the spindle of a double-spindle 
profiling machine by the Pratt and Whitney 
Company, of Hartford. А horizontal splined 
shaft lying along the cross rail, and driven from 
а three-stepped cone, carries a spiral gear, which 
engages with a similar gear on the cutter spindle. 
The details shown in the drawing, including the 
ball thrusts, are self explanatory. The method 
of holding in the taper shanks of the cutters is 
also shown dotted, a long bolt passing through 
the hollow spindle, in the manner common to 
light machines. 
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A RÉSUMÉ OF MACHINE TOOLS, CRANES, AND FOUNDRY 
MATTERS. FOR. THE MONTH: 


MACHINE TOOLS. 
WE illustrate one of the 
Milwaukee milling 
machines, for which Messrs. 
Schischkar and Co., Ltd., of 
Birmingham, are the English 
agents. A general idea of 
the design can be gathered 
from the photo (fig. 1), 
while the heavily shaded 
portions in figs. 2 and 3 
show the vertical spindle, 
and the rack cutting attach- 
ments. The machine is 
interesting as representing 
high-class American prac- 
tice by a firm who offer a 
welcome to all visitors, and 
who work only in speciali- 
ties. 

The headstock is curved 
upwards at the rear of the 
pulleys, in lathe head 
fashion, and is braced at 
the top by a continuous 
boss, which receives the 
overhanging arm. The arm 
and knee are connected 
with cross braces, which 
are readily removable. The 
knee is of the box section. 
Feeds are automatic, in 
longitudinal, transverse, and 
vertical directions, and only 
one can be engaged at one FIG. I. NO. 2 PLAIN “MILWAUKEE” MILLING MACHINE. 
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FIG. 2. VERTICAL-SPINDLE ATTACHMENT. 
time, the other two being automatically locked. 
The feeds, twelve in number, range from ‘oo6 
in. to ‘13 in. per revolution of the cutter spindle. 
They are controlled from a box at the rear of 
the machine by simply moving a lever overa 
dial plate, and without the employment of 
stepped cones. The headstock spindle has a 
taper hole to receive a No. то B. and S. taper 
shank, and the nose is threaded, and protected 
by a collar when not in use. The spindle 
bearings are of bronze. 

In the universal machines, the spindle of the 
spiral head has a taper hole and threaded nose 
to correspond with that of the main spindle, so 
that all fixtures will interchange. The back 
centre is adjusted vertically for 
tapered work by means of a rack 
and pinion. It is graduated in 
degrees, to correspond with the 
graduations on the head, so that it 
is possible to set the tail centre in 
line with the spindle on the head 
instantly. The swivel carriage has 
a graduated circular base, and can 
be clamped at any angle. The 
thrust of the elevating and table 
screws is taken on ball bearings. 
The feed screw has compensating 
nuts, and all vital parts subject to 
wear have means of adjustment. 
The screws have micrometric dials, 
reading to thousandths of an inch. 

The vertical-spindle attachment 


(fig. 2) 15 used with the arm brace FIG. 3. 
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still in service, so that heavy cutting is 
readily done. The spindle can be set 
to any vertical angle, and clamped 
there by means of the nuts in a cir- 
cular tee-groove on the face of the 
head. ‘The edge is graduated into 
degrees. 

The rack-cutting attachment (fig. 3) 
is bolted to the same face as the 
vertical-spindle fitting, and is also 
supported by the overhanging arm. 
Room is left for the fitting of several 
cutters set parallel with each other for 
cutting teeth in a rack simultaneously. 
Spiral gears can be cut with the 
universal head and swivel table. In 
many cases а circular saw is inserted 
for cutting stock off to length. 


NEW LATHE BY MR. GEORGE ADDY. 


The photo illustrates a new electrically-driven 
pipe-turning and boring lathe by Mr. George 
Addy, of the Waverley Works, Sheffield. It is 
designed for dealing with pipes ranging from 
IO in. to 30 in. diameter, by 12 ft. 6 in. in 
length. The toolis of large dimensions, weigh- 
ing 15 tons, and is a striking illustration of a 
highly specialised machine. 

Both heads are driven independently, each by 
its own motor, which is of the four-pole type, 
and therefore slow running. Instead of using a 
worm drive, the rotation of the motors is trans- 
mitted to the headstock gears through a pair of 
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VERTICAL-SPINDLE AND RACK-CUTTING ATTACHMENT. 
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GEORGE ADDY 
SHEFFIELD 


ELECTRICALLY-DRIVEN PIPE-TURNING AND BORING LATHE, 


bevel wheels. The mechanism of each head is 
alike, so that a description of one will apply to 
both. | | 

Each of the boxes seen in front of, and below, 
the main spindles of the headstocks, contains a 
nest of spur gears. The headstocks are double 
geared, but the back gear, placed below, is 
always in engagement, and variation of speed 
is obtained by the nest of spur wheels just 
mentioned. In each box there is a bottom shaft 
which can be slid longitudinally, and a top 
shaft which has no endlong motion. These 
shafts carry gears, and the bottom one a sliding 
key, by which either one of three wheels, 
each of a different size, is brought into engage- 
ment by the movement of the lower lever seen 
in front of the box, so changing the speed of 
the spindle, in addition to the changes afforded 
by the regulating switch above the box. The 
upper smaller lever controls the feed. This is at- 
tached through worm, bevel, and spur gearing, to 
a screw underneath the headstock. This can be 
stopped instantly by the long lever that stands 
up on the inside of each box, and which 
controls a positive clutch. 

The three switches seen above each gear 
box are as follows. The one at the extreme 
outer end is the starting switch, the one above 
is the speed-regulating switch, or controller, 
and the inner one is a double-pole switch used 
when stopping the motor. This switch breaks 
the current, and so avoids having to tear the 
magnetic switch from its attraction; con- 


MR GEORGE ADDY, SHEFFIELD, 


sequently it moves back as soon as the attrac- 
tion has ceased. 

The absence of a slide rest from this type of 
lathe is explained by the method of turning 
and boring adopted in pipe work. Cutter rings 
are bolted to each face plate, one of which 
turns the external diameter of one end of the 
pipe, while the other bores the internal diameter 
of the other end. Each headstock advances 
by the screw feed just now mentioned, towards 
the centre of the bed, until each end has been 
turned and bored to the required length. The 
face plates are grooved, so that the boring and 
turning heads can be bolted into position easily. 
The pipe rests or steadies are interesting pieces 
of mechanism, comprising fine screw adjust- 
ments for centres. The spindles run in bear- 
ings of gun-metal. 


CRANES. 


A correspondence which has been going on 
in a contemporary relative to electric cranes 
affords a striking commentary on the weakness 
of dogmatic assertion. Two firms, both thor- 
oughly reliable, and fully conversant with the 
best modern methods, differ widely on a ques- 
tion of efficiency. The writer knows the works 
of one ot these firms very well, and would be 
prepared to swear by any statements which they 
should make, so carefully are all experiments 
conducted there, and of so high a grade is the 
workmanship put into their cranes. But the 
point is this—experiments which are conducted 


Workshop Practice. 


in different works are not exactly comparable 
with each other, and the results that are 
obtained are very largely affected by little details 
of workmanship, and by local shop conditions, 
which are often of much greater importance 
than the mere calibration of instruments used 
in tests. Practical men will quite understand 
how this can happen. The writer holds that 
mere statements of results obtained in different 
shops are of little value. 
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cranes. It is true that ina vast number of cases 
ropes have been taken out, and the cranes con- 
verted into electrical ones, with economical 
results ; but in a large number of instances the 
rope cranes never had the chance to develop 
their fullest possibilities, the reason being the 
neglect of those precautions which experience 
has shown are necessary to yield the best results 
from the system. There is nothing perhaps 
more responsive to frictional losses than a high- 


UNIVERSAL GRINDING AND FINISHING MACHINE, 


It is much to be desired that the whole 
subject of electric versus rope cranes should be 
settled in one shop on the same overhead crane, 
or on two cranes of similar make, fitted with 
motors and ropes respectively. The subject is 
one of much practical interest. Even now, 
though so many cranes are motor-driven, there 
are firms who still retain and prefer the rope 
drive, and a good business is still done in these 


THE LONDON EMERY WORKS COMPANY. 


speed rope running over a number of pulleys. 
If the rope is of unsuitable material, badly 
made or badly spliced, if the pulleys are 
small and not true, nor hung truly, nor of proper 
section, if the jockey weight is not properly 
proportioned, if bends are sharp, or speeds too 
high, the efficiency of the rope is greatly 
lessened, and excessive power is required to 
drive it. But in any case it is a rope drive. 
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The subject is one of more than passing 
interest, because the choice of power for over- 
head travellersis now almost entirely restricted to 
ropes and electric motors. The steam traveller, 
except for outdoor service, for which it :s often 
very suitable, is being used less and less, while 
the square shaft system has many fatal objec- 
tions, and is being abandoned rapidly. 


FOUNDRY MATTERS—CUPOLA PRACTICE. 


In England, cupola practice has not advanced 
so much as it has in America, nor, probably, as 
much as in Germany, that is if it is to be gauged 
by the employment of patented and improved 
types. In this respect the English foundry- 
man is conservative. And yet it is open to 
question whether the results obtained in English 
foundries with common cupolas are not as 
economical as those obtained with the more 
scientific types. Of course, a very big factor 
always is the length of a melting, but beyond 
this the writer holds that almost everything 
depends on tne skill of the melter. It is not 
only possible to put good iron and good coke 
(both ideal from the chemist's point of view) 
into the cupola, and obtain very bad metal, 
but one man will also get hot clean metal with 
a very much lower expenditure of coke than 
another. АП the patents—and they are legion 
—which have been taken out for arrangements 
of tuyeres, only embody those principles with 
which the intelligent melter is familiar, viz., 
that the blast must beevenly distributed through 
a certain zone of the cupola, which occupies a 
well-defined vertical position, above and below 
which complete combustion and melting do 
not go on. Any common cupola of good 
height, and, with a good arrangement of 
tuyere holes, is capable of melting economi- 
cally, if used with intelligence by a man of 
experience. A good bed charge is necessary, 
atter which a comparatively small quantity of 
coke need be used. 

A good furnaceman is therefore a valuable 
acquisition in a foundry, and his wages should 
rate as high as those of a skilled mechanic. 
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There is no time to idle after the metal comes 
down, but the melting zone must be constantly 
watched to see that a sufficiency of fluid iron is 
dropping, and the necessary instructions given 
for re-charging. A knowledge of chemistry 
alone will not ensure good results, though i: 
helps a man in understanding the reasons for 
some of the phenomena which he observes 
daily, and is thus a valuable ally to practice. 


UNIVERSAL TOOL GRINDER. 


The illustration shows a universal grinding 
and finishing machine, with automatic longi- 
tudinal movement of table, of substantial and 
high-class manufacture. It is by the London 
Emery Works Company, of Clerkenwell, E.C. 
Articles which have to be ground to gauge can 
be handled with facility on this machine. The 
fitting of an automatic travel to the table gives 
better results than in those machines with hand 
travel produced by means of a crank handle. 
In grinding milling cutters the table does not 
travel the exact length of the teeth, but a little 
further, so that the operator has time to bring 
another tooth into position before grinding, 
Should it be necessary to work the table by 
hand, as is sometimes the case, the clutch on 
the table is brought into gear in its middle 
position, thus releasing the automatic feed. If 
the reversing pin is tightened, the return stroke 
can also be utilised. The grinding head is 
fastened to the stand of the machine and is 
adjustable, and either an emery wheel or a 
cylinder can be used. Both types are protected 
by a hood, to which an exhaust pipe, to draw 
off the dust, can be easily fitted. The machine 
is driven from an overhead motion, having an 
oscillating saddle, which gives automatic motion 
to the table ; and the adjustment is accurately 
balanced with a counterpoise, so that the belting 
always remains taut. 

The height of the machine to the centre of 
the spindle is 44} in., the longitudinal move- 
ment of the table 238 in., the traverse movement 
by hand 9 in., and the vertical movement, also 
by hand, 15% in. The extreme length taken 
between centres is 24} in. 
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COALING H.M.S. ‘f TERRIBLE.” 


Our illustrations show the coaling of H.M.S. Terrible by the Tanjong Pagar Dock Company, 
Ltd., at Singapore. 
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Some 1,510 tons of Cardiff coal were loaded into the Terribles bunkers in 5 hours 
commencing at 10.7 am. and finishing at 3.7 p.m.—a record performance. The Terrible 
was coaled during the hottest hours of the day, the temperature in the shade being 88°3°. 
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10,000 Volts Three-Phase Transmission in 
Algeria. 

Description of the Mascara three-phase transmis- 
sion scheme, which utilises the falls of the river 
Oued-Fekan. 

HE electric power transmission system at Mascara 
utilises power available at the falls of the river 
Oued-Fekan. Current is provided for the public and 
private lighting of the town of Mascara, which is situated 
about sixteen miles from the power station, and also 
motive power to the Mascara central pumping station, 
established at Side-Daho, about twenty miles from the 
falls. 

It may be mentioned that coal averages twenty-eight 
shillings a ton at Mascara, and as water is also scarce, the 
use of steam power was practically out of the question. 

A dam had to be made to retain the water at the 
necessary level, and its construction presented greater 
difficulties than all the rest of the undertaking, due to the 
fact that Algeria is frequently visited by terrible storms. 
The first dam was, in fact,swept clean away by one of these 
Hoods, and therefore the second dam has been built to 
withstand ten times the normal pressure. It is carried 
on immense concrete foundations sunk into the bed ot 
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the river to а depth of seven feet, instead of only 
four feet as at first, and all the masonry is built in 
with cement. 

The head race, which commences at the dam, is about 
2,000 yds. long, its width at the top being 4 ft. 2 in., and 
at the bottom 2 ft., and its capacity 18 cubic feet per 
second. It is concreted throughout its whole length, and 
ends in а reservoir provided with an overflow outlet. 
From this reservoir a steel pipe line about 490 ft. long 
runs to the turbines. 

This pipe line is of rolled steel in lengths of 20 to 30 ft. 
each, and jointed on the Gibault system. The internal 
diameter is 2 ft. 3} in., and the minimum capacity about 
174 cubic feet (110 gallons) per second, with a loss of head 
of 2 It. 

The effective height of the fall is 150 ft., and, in order 
to economise in the pipe line, the thickness of the pipe is 
graduated as below: 


50. хз in. thick for 45 1b. per square inch 


So Ít. Ja EI ^ «d "ГГ „ 75 „ ” „э mm 
I2035.- 3H. cs 


145 it. 22 11. +$ „++ EE 135 РЕ] IE] 39 э” 
Some of the piping is supported by iron rings fixed to 
massive blocks of freestone placed at convenient intervals; 


ELECTRIC POWER STATION AT OUED-FEKAN, ALGERIA, 
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the rest is carried on tarred wooden beams so arranged 
that the pipe is raised a few inches above the ground. 

The power station is on the left bank of the river, ata 
sufħcient height to ensure its being above the water level 
during the heaviest foods. The building is 40 ft. long 
and 35 ft. wide. 
cement, concrete being also used where the presence of 
water necessitates this construction. 

The available power amounts to about 200 h.p., and two 
electric generating units of corresponding output have 
been installed, one of them being a stand-by. 

The turbines are by the firm of Negret, Bremer and 
Co., of Grenoble, and are of the horizontal shaft type, 
Тһеу are constructed for a head of 130 ft. and 20 cubic 
feet of water per second, and develop 192 to 200 h.p. at 
500 revolutions per minute. The etticiency is хо per cent. 
at full load and 72 per cent. at halí load, a special turbine 
regulator being provided, which maintains the speed con- 
stant within two or three per cent. 

The three-phase generators are of the International 
Electrical Engineering Company's (London) standard 
type, having a stationary armature and revolving held 
magnets, the poles (each having its own coil) being 
interior to the armature core. Each alternator is 
capable of developing 125 kilowatts at 530 volts and 50 
periods per second, when running at 500 evolutions 
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The foundations are made of hydraulic - 
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per minute. It 1s complete witha direct- 
driven exciter,and the couplingsbetween 
the turbine and the alternator shaft are 
of the flexible tvpe. 

It may be mentioned that it was 
decided to generate the current at 530 
volts, and to transform up to 10,000 
volts, because the construction of the 
generators and also the switchboard is 
so much simplified. 

Although one of the generating sets 
is usually held in reserve, the connections 
are such that both sets can be run in 
parallel, as, for instance, in changing 
over from one set to the other without 
stopping supply. 

The transmission line consists of three 
bare copper conductors, each 0*3 square 
inch cross section. The poles are of 
cedar wood, 40 ft. high, and are spaced 
30 to 50 yards apart. 

At both ends and every 550 yards 
along its complete length, the line is 
protected by “ Siemens’” lightning 
arresters, fitted with high-tension cut-outs 

Guard netting is employed where the 
line crosses the railway and the public 
highways. This netting is in the form 
of a metal cage, and it is impossible 
for a broken line wire to fall to the 
ground. Here and there conspicuous 
notices in both Arabic and French have 
been placed on the poles stating that 
contact wita the line is fatal. А tele- 
phone line connects the generating 
station with the Mascara and the 
Side-Daho pumping works. 

The receiving station at Mascara consists of an 
underground vault, containing four 4o-kilowatt trans- 
formers, the secondary and feeder switchboards for the 
town lighting supply. А freezing machine has also 
been installed to make use of the surplus power which 
is available during the day time. [t is on the Douane 
system, and is capable of producing 270 lbs. of ice per 
hour. 


The Development of Eastern Peru. 


The Camino de Pichis is a bridle-road, which is intended 
to serve as an outlet for the produce of a region on the 
eastern side of the watershed of the Andes, to which the 
Peruvian Government wish to attract immigrants, and is a 
part of the “ Via Central" or “ Central Route " of Peru. 

This route, taken together with the navigation of the 
River Amazon, reaches from the Pacific to the Atlantic ; 
but, in its present state of development at least, is not 
intended to afford through communication. 

The upper, or western, part of the region to be 
developed is the hilly country, from which are derived 
several streams flowing into the Ucavali, chietly those 
which do so as affluents of the Pachitea. This hilly part 
lies mostly above seven hundred metres of altitude, and 
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the road itself rises above twelve hundred metres, from 
sea level. The more eastern part of the road traverses 
an almost level region, the banks of the Azupizu, and 
runs alongside that stream, and the River Pichis to 
Puerto Bermudez, at the contluence of the Pichis 
and the Chivis, about twenty kilometres north of Port 
Tucker. 

From Callao to Orova is 220 kilometres by rail, the 
latter place being 3,712 metres above sea level. Thirty 
kilometres beyond by bridle-road is the town of Tarma 
with some 8,000 inhabitants (at an altitude of 3,054 
metres). Seventv-cight kilometres further north-east is 
the already settled valley of Chanchamayo, with the 
village of La Merced, which has боо inhabitants, and an 
altitude of 775 metres. Cocoa, coffee, and sugar-cane 
are cultivated in the vallcv. 

Thirty-four kilometres further on, and 117 from Oroya, 
the “ Camino de Pichis " begins at the little village of San 
Luis de Shuaro (861 metres). This road traverses the 
region now advertised by the Peruvian Government, and 
is 221 kilometres in length, traversing a wild region 
which has entailed the provision by the Government of 
some dozen inns to provide food and shelter for the pack 
animals and their drivers. About m4 kilometres аге in 
the hilly region, and the remainder in the flat land. 
From Puerto Bermudez, the end of this road, the journey 
is made by steamboat down the Pachitea and the Lower 
Ucayali, fifteen hundred kilometres, to Iquitos, on the 
Amazon, a port which ocean-going steamers can reach. 

It is not quite clear whether a transhipment is neces- 
sary between Puerto Bermudez and Iquitos; if so, it 
could casily be avoided in the future. 

The products which the “zone of the Pichis” provides 
or is adapted to provide, include timber, rubber, resins 
ete., cocoa, сойее, coca, and sugar-cane. 

The journey from Lima to Iquitos is supposed to take 
seventeen days, the return journey being made in twenty- 
two days. 

It should be clearly understood that this is nota through 
route, nor is it at present worked regularlv, since the 
Peruvian Government, in their otficial guide, give the 
sca route, by the straits of Magellan, as the way to reach 
Peru from the coasts of Brazil. 

This enterprise shows some activity on the part of the 
authorities in Peru, and the great natural wealth of the 
country, the remarkable extent and nature of the great 
waterways concerned, and the importance of some of the 
products of that region deserve some notice from those 
who are accustomed to keep an eye on the less exploited 
regions of the world. 


Enterprise and Technical Education. 


Messrs. Handyside, makers of steel bridges, roofs 
buildings, etc., of Derby, in order to encourage their 
apprentices, have arranged to pay half the fees, and 
purchase the necessary instruments and books, for all 
their apprentices who attend evening classes at the 
Derby Technical College, in approved subjects, fora term 
of three years. Apprentices who. pass the prescribed 
examinations, will receive increased wages, and will be 
allowed to retain the instruments purchased for them. 
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In a letter to the Times, Mr. James D. Legard, 
Chairman of the Technical Instruction Committee, N.R., 
Yorks County Council, points out that some of the great 
ironmasters in. Middlesbrough, and in the Cleveland 
district of North Yorkshire, have agreed to vive their 
apprentices one day off in the week without counting 
it loss of time, and also to pay half their fees, to 


enable them to attend day classes in science. The 
county borough of Middlesbrough and the county 


council of the North Riding of Yorkshire have agreed 


to pay the other half of the fees of these pupils, 
who therefore are able to get this instruction 
free. The classes have been established by the 


governors of Middlesbrough High School, and аге 
held throughout the year. The subjects of instruction 
include applied mechanics, practical mathematics, and 
steam. 

It is observed that evening classes in these subjects 
have long been available, but it is found that after a long 
day in the shops, or the drawing осе, а young man із 
hardly physically capable of taking advantage of this 
method of instruction, The present plan is in all wavs 
preterable. 


Successful Exhibits. 


At the Düsseldorf. Exhibition, the Lahmeyer Electrical 
Company, had some 15,000 h.p. of electrical plant 
running. We are informed that they received the highest 
award, viz., the large Gold State Medal and the Gold 
Exhibition Medal, for their machines in almost every 
group. 


D. Stewart and Co, (1902), Ltd. 


The business and works of D. Stewart and Co., Ltd., 
have been taken over, as at oth June, 1902, by à new 
company, Which has been registered under the title of 
D. Stewart and Company (1902), Ltd. Mr. William Beard- 
more, of Parkhead Forge, Rolling Mills and Steel Works, 
Glasgow, is Chairman of Directors. 
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A Notable Winding Engine. 


The vertical winding engine shown in the photo was 
one of the most prominent exhibits at the Diisseldorf 
Exhibition. It was built by the Prinz Rudolf Ironworks 
Company, of Dulmen, for the Preussen II. colliery of the 
Harpener Bergbau Gesellschaft, and was designed bv 
Dr. E. Tomson, the general manager of the Harpener 
Bergbau Gesellschaft. The spiral rope drums have their 
cones turned in opposite directions ; this enabling the 
shafts to be kept to moderate dimensions. The engine is 
an inverted, vertical two-cvlinder. compound of the 
marine type, апа is connected to the drums by unequal 
armed rocking beams and connecting rods, giving а 
crank throw of about two-thirds the piston stroke. The 
main dimensions are as follows :— 

High pressure cylinder, N50 millimetres diameter bv 
2,600 millimetres stroke. 

Low pressure cylinder, 1,150 millimetres diameter bv 
2,650 milliimnetres stroke. 


VERTICAL WINDER EXHIBITED 


Boiler pressure, 12 atmospheres. 

Diameters of drums, 5,500 millimetres to 10,000 milli- 
metres. 

Total width of each drum, 3,590 millimetres ; 
part, 350 millimetres wide. 


horizontal 


Maximum winding depth, 1,200 millimetres. 

Average winding speed, ro metres per second. 

With a rope speed of 12 metres per second the engine 
runs at 282 revolutions per minute, which equals a piston 
speed of 4ooít. per minute. The drum shafts are 
650 millimetres diameter, with 500 millimetres journals, 
an overhanging weight being placed in the centre to 
parts. The engine 
weighs in all about 470 tons, and covers some 70 ft, 
by 4o ft. 

The loads the engine will have to wind from the 


counterbalance the reciprocating 


various levels are as follows : 


From Xoo metres, 8 tubs carrying 88 cwt. coal. 
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AT DUSSELDORF EXHIBITION. 


giving an hourly output of 180, 145, and 125 tons respec- 
tively, twenty seconds being allowed for decking. The 
pit-frame, some 100. high, which is to be used with 
this engine, was also shown at the exhibition, and was 
built by the Humboldt Engineering Works Company, ot 
Kalk. The cages weigh 4 tons, and the rope about 
IO tons, giving, with eight loaded tubs, a load ot 
I8 tons 8cwt. from the bottom. The pit-írame has 
Tomson's improved method of changing all four decks at 
once on to hvdraulic-balanced cages, these cages being 
discharged during the next winding. 


New Destructor Plants. 

Orders for a destructor plant, to deal with 120 tons 
of refuse per day, have been placed with the Horstall 
Destructor Company, Ltd., by the Bradford Corporation. 
The same company is also providing destructor plants 
for Swansea and West Hartlepool, to deal with 75 and 60 
The West Hartlepool plant 
“ Horsfall " destructor. 


tons respectively per diem. 


is an extension of the existing 
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MONTHLY NOTES ON NAVAL PROGRESS IN CONSTRUCTION AND ARMAMENT. 
BY 


N. I. D. 


É HE two questions of the greatest interest 
which have concentrated the attention 
of naval students during the past month are 
those which concern the share which the 
Colonies are prepared to take in the provision 
of Imperial defence, and the future training 
ot the naval officer. With regard to the 
former, the proceedings of the Colonial Con- 
ference, which have now been issued, are full 
of the most interesting matter, some portion 
of which I propose to refer to here. On the 
other hand it is somewhat difficult to deal, 
except in the most cursory manner, with the 
second and equally important problem—that 
connected with the supply and training of 
officers for the Navy. | 

It is generally known at the time of writing 
that the Admiralty have in contemplation large 
changes connected with the entry and the 
co-ordination of the various branches of officers. 
It may be that the official scheme will be made 
public before these lines appear ; for the present 
everything is a matter of conjecture and specula- 
tion. What we may be quite sure of is that the 
Board, with Lord Selborne at its head, will have 
given due consideration to the vastness and 
complexity of this .question, so intimately 
associated with the future prosperity of the 
Navy and the Empire. We have heard a great 
deal about the grievances of the marine engineers, 
the officers in charge of the engineering depart- 


ment of the Navy. Other branches, too, have 
at various times voiced their aspirations and 
desires. We may rest assured that any scheme 
which has for its basis merely the gratification 
of such desires, or the remedy of such personal 
complaints, cannot be an adequate solution of 
the problem. What is wanted is something 
conceived in a more statesman-like frame, 
something showing a broad-minded grasp of 
the essential necessities of the nation’s Navy. 
Such legislation must be, for the future, tempered 
by tactful treatment of existing personal and pro- 
fessional feelings and sentiments. A common 
entry (preferably by nomination), a common 
educational basis of culture, a common 
alma mater—these things will tend to remove 
distinctions and jealousies which have existed 
in the past. Upon such a foundation we may 
build up a technical education such as the 
scientific improvements and developments of 
to-day imperatively demand, while conserving 
all that portion of the training which the 
experience of generations demonstrates as essen- 
tial to the production of the self-reliant, respon- 
sible, and resourceful seaman of to-day. 

In this connection I may quote from the speech 
of that ardent reformer and capable public 
servant, Mr. Arnold Forster, the Financial 
Secretary to the Admiralty, who, speaking 
at the Guildhall Banquet on November rrth, 
said :— 
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He honestly believed that in no department of the 
State was a higher and nobler quality of service rendered 
than in the Navy. If he were asked in what he thought 
the chief and most excellent distinction of the naval 
service lay, he would say that it was in the traditions of 
thoroughness of work, of zeal displayed without the 
stimulus of immediate reward, or, the desire for public 
approbation ; and, above all, in the extraordinary loyalty 
of naval officers to their own service, and the wholesome 
feeling of comradeship which made every officer speak 
well of his brother, and dwell rather on his merits and 
successes, however small, than upon his faults and 
failures, however marked. He thought it was impossible 
to exaggerate the value of those traditions, and of this he 
was certain, that any change which tended to diminish 
their force or to discount their value would be disastrous 
to the Navy and to the country which it served. Changes 
there must be from time to time, but he believed the 
Admiralty was fully alive to the truth that no change 
which failed to take into account the best feelings and 
traditions of the Navy, and which did not seek to extend 
their enjoyment to all who served in the fleet, could bea 
wise one, or benehcial to the service. 

One of the most important results, from a 
naval point of view, of the recent Colonial 
Conference is that an increase in the number of 
modern men-of-war maintained in commission 
will have been promoted by the aid of British 
subjects in the dominions beyond the seas. 
There is also a larger and wider appreciation 
throughout the Empire of the peculiar charac- 
teristics of naval warfare, and of the fact that 
those local considerations, which find their 
natural place in military organisations, are 
inapplicable to naval organisation. Апа. 
further, we have the establishment of a branch 
of the Royal Naval Reserve in the Colonies, 
notably in Newfoundland. In Australia and 
New Zealand a great step has been made in 
connection with the matter, for it has been 
agreed that if possible one of the ships of the 
Australian squadron in permanent commission 
shall be manned by Australians and New 
Zealanders, under officers of the Royal Navy, 
and that ten cadetships in the Royal Navv 
shall be given annually in Australia and New 
Zealand. Perhaps the most important docu- 
ment which 15 to be found in the papers relating 
to the Colonial Conference is a memorandum 
which has been prepared by the Admiralty on 
sea power and the principles involved in it. 
This memorandum I recommend to the attention 
of the readers of these Notes. The following 
points may he said to contain the keynote of 
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our naval policy in its connection with Imperial 
defence :— 


The importance which attaches to the command oí the 
sea lies in the control which it gives over sea communi- 
cation. The weaker sea Power is absolutely unable to 
carry to success апу large military expedition over sea. 
The truth of this is shown bv reference to the history ot 
the past. On the other hand, the advantages which 
accrue to the stronger sea Power, after it has won the 
command of the sea, are equally illustrated by historical 
example. The command of the sea is determined һу 
the result of great battles at sea. 

To any naval Power the destruction of the fleet of the 
enemy must always be the great object aimed at. It is 
immaterial where the great battle is fought, but wherever 
it may take place, (һе result will be felt throughout the 
world, because the victor will afterwards be in а position 
to spread his force with a view to capturing or destroying 
any detached forces of the enemy, and generally to 
gather the proofs of victory, іп the shape of outlying 


or even to prosecute over-sea campaigns. 

Stress is laid on the importance of the great battle for 
supremacy, because the great development of the navies 
of France, Germany, the United States, апа Russia, in- 
dicates the possibility that such battles may have to be 
fought in the future. It is the battleships chiefly which 
will have to be concentrated for the decisive battle, and 
arrangements must be made with this object during peace 

Our possible enemies are fully aware of the necessity 
of concentrating on the decisive points. They will 
endeavour to prevent this by threatening our detached 
squadrons and our trade in different quarters, and thus 
obliging us to make further detachments from the main 
Heets. All these operations will be of secondary import- 
ance, but it will be necessary that we should have 
sufficient power available to carry on а vigorous otten- 
sive against the hostile outlying squadrons, without 
unduly weakening the force concentrated tor the decisive 
battle, whether in Europe or elsewhere. 

The immense importance of the principle of concentra- 
tion, and the facility with which ships and squadrons can 
be moved from one part of the world to another, points 
to the necessity for a single паху, under one control, bv 
which alone concerted action between the several parts 
can be assured. 

In the foregoing remarks the word defence does n t 
appear. It is omitted advisedly, because the primary 
object of the British Navy is not to detend anything, but 
to attack the fleets of the enemy, and, by defeating them, 
to afford protection to British dominions, shipping, and 
commerce. This is the ultimate aim. The traditional 
role of the British Navy is not to act on the defensive, 
but to prepare to attack the force which threatens —in 
other words, to assume the offensive. The strength and 
composition of the British Navy, ог of апу Briti-h 
squadron, depends, therefore, upon the strength and 
composition of the hostile forces which it is liable to meet. 


It would be most unfortunate if the idea 
should prevail that the problem is one of local 
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defence, and that each part of the Empire or 
each coast town, whatever might be its impor- 
tance, can be content to have its allotment of 
ships, for the purpose of the separate protection 
of an individual spot, the result of which could 
only be disastrous. Both at home and in the 
Colonies it is necessary to arouse a sense of 
personal interest and of personal possession in 
the Imperial Navy—a feeling that the protection 
of our interests, our commerce, and our dominions 
is an affair of ocean strategy, not one of station- 
ing ships here and there to soothe the apprehen- 
sions of every coast town that may seem open 
to attack. As Lord Selborne has said, the sea 
is all one, and the British fleet must be all one, 
controlled by one authority with full power, 
and full responsibility, guided by but one idea— 
that the task of the Navy in war time must be 
to seek out the ships of the enemy wherever they 
are to be tound and to destroy them. 


GREAT BRITAIN. 


Another of the battleships of the programme 
of 1898-1900 has now made her trials. This is 
the Duncan, which was built by the Thames Ship- 
building Company and was delivered at Chatham 
to be completed. During her full-power trials, 
the mean speed on five runs on the measured 
mile was IQg'II knots. On that occasion the 
draught of water forward was 26 ft. 2 in. and 
aft 26 ft. ІІ in. The steam pressure in the 
boilers was 291 lb. per square inch, and the 
vacuum in the starboard  condensers 
25°4 in., and in the port condensers 26/5 in. 
The starboard revolutions were 120'5, and the 
port revolutions I21.1 per minute. The star- 
board engines had an 1.h.p. of 9,196, and the 
port 9,036, a total 1.h.p. of 18,232, with a speed 
by patent log of 189 knots. The Duncan is 
now to be prepared for commission at once. 

Information has been published in reference 
to the makers of the engines and boilers of most 
of the ships for the 1901-03 programmes. Some 
of this information has already appeared in 
these Notes, but it may be as well to give it as 
a whole. Of the five battleships, the King 
Edward VII., building at Devonport, will have 
her machinery supplied by Messrs. Harland and 
Wolff, and her boilers will be four-fifths Babcock 
and Wilcox and one-fifth cylindrical; the 
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Commonwealth, building by the Fairfield Company, 
will have her engines made by the same firm, 
and will be supplied with Babcock and Wilcox 
boilers. The Dominion is to be supplied with 
machinery by her builders, Messrs. Vickers, 
Sons and Maxim, and will also have Babcock 
and Wilcox boilers. The New Zealand, to be 
built at Portsmouth, will have her machinery 
supplied by Messrs. Humphrys, Tennant and Co., 
and will have four-fifths Niclausse boilers and 
one-fifth cylindrical; the Hindustan will have 
her machinery supplied by the builders, Messrs. 
John Brown and Co., and will have four-fifths 
Babcock and Wilcox and one-fifth cylindrical 
boilers. Some interesting details about the 
fittings of these boilers were given in our Monthly 
Résumé for November. All these five battle- 
ships will have a displacement of 16,500 tons, 
and a speed of 18'5 knots, the engines being of 
18,000 1.h.p. The vessels wil be armoured 
throughout, the heavier guns consisting of four ~ 
I2-in. pieces, carried in pairs in turrets fore and 
aft. Thesecondary armament of ten 6-in. guns 
will be enclosed ina central battery, separated 
by armoured screens, but not placed in case- 
mates. Each vessel will have, however, four 
92-in. guns mounted in turrets at the four 
upper angles of the citadel, two having a forward 
fire and two a fire aft. These vessels will there- 
fore be able to fire right forward with two r2-in., 
two g'2 1n. and two 6-in. guns, and the fire 
astern will be similarly formidable. 

In the Naval Notes for last month the manner 
in which the armoured cruisers of the Devonshire 
class are to be boilered was described. The 
machinery of these vessels will in three cases 


. be supplied by the builders; but the Devonshire 


will get hermachinery from the Thames Ironworks 
Company,the Carnarvon from Messrs. Humphrys, 
Tennant and Co.,and the Hampshire from Messrs. 
Hawthorn, Leslie and Co. In regard to these six 
vessels it 1s officially stated that their armour 
was provisionally ordered on August r8th last, 
and the orders were confirmed on September 3rd. 
the manufacture of the armour being commenced, 
therefore, just eighteen months after it was 
announced that the vessels would be built. 

Of the two armoured cruisers of the 1902-03 
programme, one is to be built at Pembroke and 
the other by contract. Specifications for the 
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latter have been sent to the shipbuilders. 
These vessels will have a displacement of 13.000 
tons. They are to carry 9g'2-guns, and the 
anticipated speed is 22 knots, obtained with 
engines of 24,000 1.h.p. 

In a previous issue we referred to four vessels 
of a new class and tvpe, which were included in 
the 1902-03 programme. When destroyers were 
first designed, it was not contemplated that 
they would be frequently used otherwise 
than as working from a fixed base. Experience, 
however, has shown that vessels with greater 
sea-keeping power are required for service 
with fleets, and the new vessels will therefore 
have a separate and distinct function, that of 
acting as scouts. Their armament will enable 
them to deal with destroyers, or other small 
craft with which they may come in contact, 
but they are not intended to fight heavier 
vessels, the importance of carrying their news 
being deemed to outweigh the value of a victory. 
The private shipbuilders of the country were 
invited to submit designs for these vessels, and, 
subject to certain modifications, orders have 
now been placed for four of them. One, to be 
built by Elswick, will have her machinery sup- 
plied by Sir W. G. Armstrong, Whitworth and 
Co., and will be provided with modified boilers. 
A second will be built by the Fairfield Company, 
who will also supply her machinery, the boilers 
being of the Fairfield small water-tube type. A 
third will be built and engined by Messrs. 
Vickers, and supplied with Vickers’ Express 
boilers. The fourth will be constructed by 
Messrs. Laird Bros., the machinery being 
supplicd hy the same firm, and the boilers being 
of the Laird-Normand type. The coal carried 
at the normal displacement is 165 tons, but the 
full supply will run to 380 tons. which, at a speed 
of from ten to twelve knots, should give them a 
radius of action of about 3.000 miles. 
will be built of sufficient length, and will be 
provided with forecastles. thus ensuring good 
sea-keeping capacity. They are designed to 
maintain the guaranteed full speed of 25 knots 
under ordinary conditions of weather. The 
armament comprises six I2-pounder quick- 
firing, guns—two on the forecastles, two aft, 
and two amidships; eight 3-pounder quick- 
firing guns—four on each broadside; and two 
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IS-in. above-water torpedo-tubes. Protection 
will be afforded by a steel deck, varying in thick- 
ness from # in. to I} in., worked into the vessel 
from end to end. and sloped so that the outer 
edge falls below the normal water-line. The 
exact dimensions of these vessels and their 
tonnage appear to be uncertain, but they will 
probably be about 350 ft. in length and have a 
displacement of between two and three thousand 


tons. 
: FRANCF. 


The French Naval Budget for 1903 has been 
laid before the Chamber. The total amount is 
the same as that for the previous year, namely, 
306,798,738 francs. There is а diminution of 
expenses for the maintenance of squadrons at 


. sea and for the Admiralty, but there is a large 


increase in the charges for new construction, 
particularly. for work in private yards. There 
is also an increase in the sum required for naval 
works. The reduction in the charges for the 
fleet at sea follows from a new arrangement bv 
which the squadron is supplied with reduced 
complements. This plan has alreadv been tried 
in the Northern Squadron, and it is now being 
adopted in the Mediterranean, much against 
the advice of French naval officers. 

In reference to the charge brought against 
M. Pelletan, of delaying the construction of 
some of the principal ships, such as the Patrie., 
Justice, Liberté, and Verité, the Minister of 
Marine has explained to the Budget Committee 


"that his reason for countermanding the con- 


struction of these battleships was that naval 
expenditure had already exceeded the estimates 
by 15,000,000 francs, and that a similar dis- 
crepancy might be expected next vear. He 
urged the impossibility of ordering constructions 
for which the money had not been voted, but 
assured the Committee that the work on the 
two battleships at Nantes and Bordeaux would 
not be suspended. With regard to the Republique, 
the type ot boilers with which she is to be supplied 
has not vet been decided; but as this vessel is 
not to be finished until 1906 there is plentv of 
time for making a decision before then. It is 
not intended to make anv change with regard 
to her armament. 

As regards armoured cruisers, the Ernest 
Renan. a sister-ship to the Judes Michelet, ìs 
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now under construction at St. Nazaire; but it 
is stated that her plans are to be completely 
rearranged, with consequent loss of time. 
This delay in the completion of the programme 
has also given rise to a protest against the policy 
of M. Pelletan. 

Rear-Admiral Dupont, writing in the Gaulots, 
very harshly criticises the recent creation of a 
body of administrators of the Inscription 
Maritime. Thus, he says, is formed a corps of 
civil functionaries who will be the creatures of 
the Ministry, and will end by being a burden to 
the taxpayers. In other quarters it is alleged 
that a state of chaos reigns їп the Rue Royale. 

As regards the submarines, M. Pelletan has 
stated that he is not in favour of reducing 
their tonnage, although he believes with Admiral 
Aube that boats of 30 tons would be useful in 
certain circumstances. He is in favour of 
increasing the size of these boats where a large 
radius of action is essential, but orders for 
larger vessels cannot be given until the most 
suitable types have been decided upon. There 
has been much delay in the construction of the 
thirteen submarines, апа the building of others 
has béen greatly retarded. It is alleged that there 
are at present twenty submarines in course of 
construction at Cherbourg, Rochefort, and 
Toulon. These were ordered in April, тоот, 
and should have been ready for trials at the 
end of this year, but owing to the delay in 
ordering the electric accumulators which supply 
the motors, the craft will not now be ready. 

The experiment of launching the Kleber, fully 
equipped with her masts, guns, engines, and 
boilers in place, is stated to have been most 
unsatisfactorv, and calculated to lead to further 
expense. 1% is feared that, owiug to the tre- 
mendous weight, the sides of the vessel have 
becn badlv strained, and the whole construction 
weakened. 

GERMANY. 

The delivery trials of the new battleship 
Wettin were satisfactorily accomplished in 
August. The vessel has a displacement of 
II,900 tons, and, with an 1.h.p. of 15,000. has 
developed a speed of 19 knots. The construction 
was undertaken by Schichau, of Dantzig, and 
only occupied thirty-four months. In this 
connection a rather interesting comparison ls 
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given in the Marine-Rundschau of the time taken 
to build the ships of the Kaiser class, which 
have a displacement of 700 tons and engines of 
21,000 i.h.p. less than the Wettin. The Kaiser 
Wilhelm II., built at the Imperial Yard, Wil- 
helmshaven, took forty-one months to build; 
the Kuiser Wilhelm der Grosse, at the Germania 
Yard, Kiel, took thirty-nine months; the 
Kaiser Karl der Grosse, built by Bruhm and 
Boss, of Hamburg, also took thirtv-nine months ; 
and the Kaiser Barbarrossa, built by Schichau, 
took thirty-three months to construct. At the 
trials of the Wettin in October some trouble 
occurred owing to the giving way of the supports 
tor the heavy guns, and the vessel had to return 
to port for repairs. It is stated that the 
Wuttlesbach Zahringen and the Wettin will be 
commissioned early next year, and that as the 
remainder of these ships hoist the pennant the 
ships of the Brandenburg class will be withdrawn 
in order to go through a similar process of. 
modernising to that which the Worth is already 
undergoing at Wilhelmshaven. 

The new division of deep-sea torpedo-boats, 
building by Schichau at Elbing, is so far advanced 
that the first boat is now ready for commission. 
These boats will be numbered 5114 to 5119. 
Another similar scheme of construction is to 
be put in hand next year, but the building and 
cost of these will figure on the programme for 
1904. | 

RUSSIA. 

Progress has been made upon several of the 
smaller cruisers of the Russian Navv. The 
Boyarine, launched at Copenhagen on June 8th, 
1901, is to be delivered to the Russian authorities 
immediately. The Otchakoff, building at Sevas- 
topol, was launched on October 4th, in the 
presence of the Tsar. Her dimensions are as 
follows: Length over all, 439 ft. 74 in.; 
length on the water-line, 433 ft. 54 in.; beam, 
54 ft. 5} in. ; draught, fully loaded, 20 ft. 71 in. ; 
displacement, 6,570 tons. The engines are of 
19,500 i.h.p., and will bé supplied with steam 
by sixteen Normand boilers. The speed antici- 
pated is 23 knots. The normal bunker capacity 
is 720 tons, the full capacity r,roo tons. The 
thickness of the armoured deck will varv from 
iin. to 2$ in., and her casemates will be pro- 
tected by 34-in. and her turrets by 5-in. plates. 
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The armament will consist of twelve 6-in. guns, 
four in turrets, four in casements, and four with 
shields; twelve 2°95-in. guns; six a |. 
guns; and two submerged  torpedo-tubes. 
She was begun on March 7th, тоот. 

The Alma, building at the Baltic Yard, St. 
Petersburg, recently had the ceremony of the 
Zakladka performed on her by the Tsar. This 
consists in the placing of a silver plate or tablet, 
and only takes place after a considerable portion 
of the ship’s hull has been armour-plated. The 
Alma was laid down on May 6th last year, and 
the ceremony of the Zakladka took place on 
September 25th. The dimensions of the vessel 
will be as follows: Length over all, 363 ft. ; 
length between perpendiculars, 325 ft.; beam, 
434 ft.; draught, 171 ft.; displacement, 
2,385 tons. The engines, of 7,500 h.p., will be 
supplied with steam by sixteen Belleville 
boilers, the anticipated speed being r9 knots, 
and the normal coal capacity 560 tons. The 
armament will consist of 2:95-in. and 1°85-in. 
guns. 

The Knutas Souvaroff battleship, which was 
laid down in September, Igor, was launched in 
the presence of the Tsar on September 25th, at 
the Baltic Works, St. Petersburg. The length 
of this: vessel over all is 398 ft.; between 
perpendiculars, 367} ft. ; beam, 76 ft. ; draught, 
26 ft.; and her displacement is 13,516 tons. 
The engines, of 15,800 i.h.p., are to be supplied 
with power from twenty Belleville boilers, and 
the anticipated speed is 18 knots. Her normal 
coal capacity is 1,250 tons. On November rst 
the Tsar also performed the ceremony of 
Zakladka on the battleship Slava, at the Baltic 
Yard, St. Petersburg. She belongs to the same 
class as the Kntaz Souvaroff, the Alexander III., 
the Borodino, and the Orel. 

The France Militaire states that the official 
trials of the armoured cruiser Bayan took place 
at Toulon on October 28th. The engines 
developed 17,400 i.h.p., and the speed attained 
was 21 knots, the trials being considered satisfac- 
tory. 

JAPAN. 

It has been announced from Yokohama that 
a new programme of naval construction has 
been decided upon, to extend over a period of 
six years. It is said that the scheme will 
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involve an annual expenditure of about 
2,000,000, the total expenditure reaching 
(12,000,000. Four battleships, six armoured. 
cruisers, and several smaller vessels are com- 
prised in the programme, and the whole will 
have an aggregate displacement of 120,000 tons. 
It is stated that the four battleships will be 
built in England, the cruisers in France. Ger- 
many and England, and the smaller vessels in 
Japan. It is also reported that the carrying out. 
of the scheme adopted is to be spread over ten 
years, from 1904, and will provide only for 
three battleships, three armoured cruisers. and 
two smaller vessels. ` 


AUSTRIA-HUNGARY. 


The trials of the Austrian battleship Hapsburg, 
which recently took place at Pola, were interest- 
ing, inasmuch as the results obtained constitute, 
it is believed, a speed record for vessels of similar 
class and displacement. The Hafsburg is the 
first vessel of the class completed by the Austrian 
Government, her sister ships the Arpad and 
Babenberg, being now in course of construction. 
The following are the leading dimensions of the 
vessel, machinery, and armament : Displace- 
ment,8,340 tons; length between perpendiculars, 
350 ft. ; beam, 65 ft.; mean draught, 23 ft. 3 in., 
area of midships section at above draught, 
1,324 square feet. The propelling machinery is 
of the twin-screw triple-expansion type, with 
inverted engines, having four cylinders arranged 
in manner similar to those fitted on board 
British first-class cruisers: High-pressure 
cylinders, diameter, 29'9 in.; mean pressure, 
438 in.; low-pressure (2),.56°3 in, with a 
uniform stroke of 37:4 in. ; total cooling surface 
of the condensers, 15,000 square feet ; estimated 
revolutions at full power, 135 per minute; 
propellers, four-blade type, 16 ft. in diameter, 
having mean pitch of 16 ft. The steam- 
generating plant consists of sixteen Belleville 
boilers of the economiser type, similar to those 
recently fitted to the battleships and cruisers 
in our Navy, having a total heating surface of 
30,300 square feet and grate area of 864 square 
feet; the working steam pressure at boilers 1s 
300 lbs, and reduced by automatic valve to 
250 lbs. at main engines. The total weight of 
machinery complete is 1,098 tons. The vessel 


Naval Notes. 

is protected by means of an armour belt for 
over 60 per cent. of its length, the spaces beyond 
being covered by heavy armoured deck; total 
weight of armour carried, 2.250 tons. The 
artillery consists of three 24-centimetre Krupp 
guns 40 calibres in length, twelve 15-centimetre 
quick-firing guns 40 calibres in length, and 
twenty-four quick-firing guns of smaller calibre. 
The coal capacity is 800 tons, which, at a speed 
of I2 knots, provides for steaming a distance of 
3.600 knots. The conditions of trial were that 
a mean power of at least 11,900 horse-power 
should be maintained, and the vessel should be 
propelled at a mean speed of 184 knots. The 
speed of the ship was to be taken during the 
full-power trial, over a carefully-measured 
course having a total length of 68 knots. The 
actual results obtained were as follows: Mean 
pressure at boilers, 285 lbs. ; mean pressure at 
high-pressure receivers, 224 lbs. ; mean revolu- 
tions, I4I°47 per minute; vacuum, 26 in.; 
indicated-horse-power, 14,942 ; mean speed for 
total distance of 68 knots, 19:62 knots. 


ARGENTINA. 

The armoured cruiser Rivadavia, of the 
Garibaldi type, was launched at Messrs. Ansaldo’s 
yard at Sestri Ponente on October 22nd. At 
the ceremony, Signor Soliano, of the Ansaldo 
firm, stated that the new cruiser is not a copy of 
the Garibaldi and the Cristobol Colon, but a 
considerable improvement upon them. Her 
displacement is about 7,500 tons, and her speed 
20 knots. This cruiser and another, building 
at the same yard, were originally named the 
General Roca and General Mitra, they are now 
to be named the Bernardino Rivadavia and 
Mariano Moreno. 


SPAIN. 


A committee has been appointed to consider. 


the proposals to build what will practically be 
a new Spanish fleet. The programme consists 
of ten battleships, of 13,000 tons; six to ten 
cruisers, of 3,000 tons, six  torpedo- boat 
destroyers, thirty torpedo-boats, twenty gun- 
boats, and some other vessels. The cost of 
building these vessels would be from twenty to 
twenty-four million pounds sterling, and the 
cost of their up-keep would raise the annual 
charge for the Navy to between three and four 
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millions. It is stated that the cruisers Marques 
de la Ensenada and General Valdes have been 
condemned as ineffective, and are to be used 
for torpedo practice. | 


UNITED STATES. 


The battleship Mazne has at last been accepted 
by the Navy Board, after a revision of the 
report of her trials, when it was discovered that 
she had just attained the desired speed of 
I8 knots. The Board state that the working of 
the machinery, both main and auxiliary, was 
satisfactory. 

Bids for the construction of the largest battle- 
ship ever projected by the United States Navy 
have been accepted from the Newport News 
Company with a bid of $3,990,000. This vessel 
will be named the Low'siana, while her sister ship 
the Connecticut, will be built at a navy yard. 
These vessels were more fully described in our 
October issue. 

A dispute which arose among the members 
of the Navy Board about the construction of the 
armoured cruisers of the Tennessee class has been 
settled by the decision of the Board of Construc- 
tion to reduce the weight of machinery in these 
vessels from 2,250 tons to 2,060 tons. The 
speed is not to be less than 21°5 knots, and the 
h.p. is to be 23,000. The vessels of this class 
will therefore be shortly put in hand when the 
contracts have been decided upon. It is 
estimated that these vessels will represent, when 
in commission, an expenditure of $6,000,000. ; 

The annual report of the Chief Constructor 
of the United States Navy shows that the 
prozress made upon the ships in hand has 
been far from satisfactory. The battleship 
Nebraska, building at Seattle, and the three 
armoured cruisers California, Milwaukee, and 
South Dakota, now building at San Francisco, 
have been delayed by the non-delivery of steel 
consequent upon the strikes. The battleships 
Missouri and Ohio, and the four monitors, 
Arkansas, Florida, Nevada and Wyoming, have 
also been delayed, chiefly owing to the inability 
of the contractors to supply the armour. 

The cruiser Des Moines, which was launched 
from the yard of the Fore River Ship and 
Engine Company, Quincy, Mass., on Septeniber 
20th of this year, is progressing rapidly. 
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CPUEL VALUE 
OF TOWN REFUSE. 


BY 


Ер. C. DE SEGUNDO, A.M.IxNsr.C.LE. 


The author in this article advances the argument that a Refuse Destructor must be 
looked upon as a necessary sanitary appliance, and not as a money-earning machine. 
Nevertheless, the combustion heat of refuse may, within reasonable limits, be profitably 
applied even for purposes requiring a steady boiler pressure. — EDITOR. 


E disposal of refuse can be 
looked at in two ways, 
namely, from a purely 
hygienic point of view, or 
from what might be termed 
a utilitarian point of view. 
As long ago as the year 
1888 the subject of refuse disposal in towns and 
cities had forced itself sufficiently upon the atten- 
tion of the authorities to warrant an investigation 
of the whole matter by the Local Government 
Board. Colonel Thomas Codrington was in- 
structed to report upon the subject, and in 
the course of time presented a report which 
was not only highly interesting and instructive, 
but also contained some valuable information 
upon what has recently become a bone of 
contention amongst certain engineers, namely, 
the calorific value of dust-bin and other refuse. 
The average composition of refuse, as set forth 
in Colonel Codrington's report, should be con- 
clusive evidence to any impartial minded person 
that the only thing to be done with refuse is 
to burn both it and its products of combustion in 
such a way as to render it absolutely innocuous, 
and no doubt Colonel Codrington's investiga- 
tions did very much to bring into prominence 
what is known as a “ Refuse Destructor.” It is 


not a very happy title for this apparatus, but 
in spite of other suggested words the word 
“Destructor " seems to have stuck to any appa- 
ratus—the object of which is to destroy refuse 
by burning. 


BURNING VBRSUS TIPPING. 


The investigations of other engineers have 
placed beyond any doubt that the crude methods 
of dealing with the refuse of towns and cities 
amount in some instances to culpable negligence 
on the part of the authorities. Mr. Francis 
Goodrich, in a recent article on this subject, 
drew attention to: what he rightly termed a 
glaring example of improper refuse disposal in 
the Isle of Wight, near Osborne. It appears 
that about three miles from Osborne House, 
and literally only a few yards from a road, there 
is a heap of refuse which has been tipped on 
this spot for years past. In another article on 
this subject, Mr. Goodrich draws attention to the 
fact that over eight hundred towns and villages 
in England and Wales alone, with populations 
of 2,000 inhabitants and upwards, still tip their 
refuse, and appear to be absolutely apathetic to 
the risks incurred thereby. Оп the outskirts of 
a large and important town in Ireland is to be 
found a heap of decomposing refuse in such à 


(680) 


The “Fuel” Value of Town Refuse. 


condition that its removal would be not only a 
matter of considerable difficulty, but would be 
attended by grave risks both to those who 
disturbed the matter and also to the inhabitants 
of the town in question. 

It would seem, indeed, unnecessary to amplify 
instances, although the researches of many 
careful investigators prove beyond all possible 
doubt that apathy on the part of the authorities 
is certainly more the rule than the exception. 


THE COMMERCIAL USE OF DESTRUCTORS. 


While it is beyond dispute that refuse ought 
to be burnt, it is only natural that those respon- 
sible for its disposal should inquire carefully 
into the commercial aspect of the matter ; and 
at quite an early stage in the comparatively 
young history of refuse destructors the builders 
of destructors sought to utilise the heat of com- 
bustion of the refuse for some commercial 
purpose in order to minimise the costs of 
destruction. | 

The commercial possibilities of the supply of 
electrical energy for lighting and other pur- 
poses soon attracted the attention of municipal 
authorities, and in many cases the supply of 
electric energy became vested in their hands. 
As these gentlemen also had to deal with the 
question of the disposal of refuse, it was no 
doubt quite a natural conclusion for them to 
come to, that if refuse in being burnt evolved 
heat, it might conveniently be used for the 
purpose of generating electrical energy. 
Naturally, these ideas were. fostered by those 
interested in the building of refuse destructors, 
and as a consequence many startling claims 
were made for the calorific value of town 
refuse and for its steam raising powers. И 
would be invidious to mention the names of 
workers in this held. They have been many 
and various, and, unfortunately, as no standard 
conditions were adopted for tests of evapora- 
tion of water in boilers fired by refuse, the 
results obtained as to the amount of water 
evaporated from and at 212° F. have varied 
between quite astonishing limits. 

The following remarks are not designed to 
convey the opinion that refuse can never have 
a utiliseable heat value. There are many 
instances on record where the heat liberated by 
the burning of refuse is utilised for a variety of 
purposes which are more or less commercially 
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prohtable, and to that extent reduce the cost of 
disposal. These purposes are many anl 
various, and no doubt the instances to which 1 
refer will be well known to my readers. Bu: 
the history of refuse destruction is replete with 
instances of generalisation from individual 
cases which has caused erroneous impressions 
to take possession of the minds of local 
authorities and others as to the extent to which 
refuse may be relied upon as a fuel in the 
usually accepted sense of the word. For 
instance, a measurement is made of the evapo- 
ration of water from a refuse-fired boiler, 
extending over two hours or twenty-four hours, 
or whatever it may be, the average steam 
pressure during this period is worked out, 
the evaporation is reduced to the equivalent 
amount from and at 212 F., and the refuse in 
that particular . neighbourhood is thereupon 
labelled as having an evaporative power of so 
and so many pounds of water per pound. This 
is misleading, because the non-technical man is 
naturally led to assume that if one pound of 
refuse would evaporate a pound of water, then 
a ton of refuse should be able to evaporate a 
ton of water, and if he has тоо tons of refuse 
to dispose of per day, he concludes that he can 
rely upon evaporating 100 tons of water, which 
at 30 lbs. per b.h.p. hour should give him roughly 
7,009 h.p. hours of mechanical energy to 
apply to any commercial purpose. He then 
goes on to work out that one b.h.p. hour is 
equal to about ten sixteen-candle-power incan- 
descent lamps burning for an hour, so that his 
100 tons of refuse should enable him to supply 
electrical energy for some 3,000 sixteen-candle- 
power lamps for twenty-four hours. The above 
argument can, however, never be correct, the 
reasons for which will become abundantly 
evident from a consideration of the average 
composition of refuse in various districts. 


COMPOSITION OF REFUSE. 


There can be no doubt that the quality of 
refuse varies considerably in different parts o! 
England, and, indeed, in different parts of 
the same town ; for instance, in residential or 
manufacturing districts, ash-bin refuse may con- 
tain quite a considerable proportion of half- 
burnt coal or other combustible. On the other 
hand, in purely agricultural districts, the refuse 
would probably be of such а character as to 
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contain scarcely enough combustible to burn 
itself, much less to evaporate water in a boiler. 
Moreover, the quality of the refuse varies more or 
less in every locality with the season of the year. 

As an example of the kind of material one 
finds in town refuse, the following quotation 
from Colonel Codrington’s report will be of 
interest :— 

“These records are sufficient to indicate the 
varied composition of refuse, and when con- 
sidering the possible value of refuse for raising 
steam for any purpose requiring a steady pres- 
sure, it must be borne in mind that this class of 
refuse is not the only one that has to be dealt 
with in a large town. For instance, during one 
year at Leeds the following ‘articles’ were dealt 
with, in addition to the usual ash-bin refuse : 
II cows, 3 calves, 17 sheep, 4 goats, 298 pigs, 
5 turkeys, 2 carcases of beef, 28 quarters of beef, 
9 cwt. of pork, то cwt. of pickled tongues, 
12 cwt. of herrings, 218 cwt. of shell fish, 1 cwt. 
of sugar, 285 dogs, 109 cats, 13 foxes, 1 ‘sea 
serpent, 147 mattresses, bed pillows, and 
bolsters, 7 blankets, "36 pieces of carpet, 7 
hearth rugs." 

Colonel Codrington gives the following list 
as the standard of the average London refuse :— 
| Ashes ... - sos iw. 25370 


Breeze (cinder) я 28:8 
Soft core (animal and veaetable 

refuse 142 
Hard core (broken pottery, etc. i 2'9 
Coal O'IS 
Bones 0'25 
Rags 0°425 
Old iron 0°35 
Old metals 0025 
White glass 0'075 
Black glass 0'225 

I00'000 


And the average composition of Manchester 
refuse is given as follows :— 


Ashes and excreta in pails 64°5 
Dust and cinders 34°55 
Fish and bones.. 0715 
Dogs, cats, hens, арб: а. 005 
Boots, rags, hats, paper, etc. 0°05 
V egetable refuse 0°05 
Glass, pottery, bricks, etc. 06 
Old iron and tinware .. 0°05 
IOO OO 


Page’s Magazine. 


As an instance of the composition and varia- 
tion of town refuse at different seasons of the 
year the following analysis of Torquay refuse, 
taken from Mr. Henry A. Garrett’s able paper 
on this subject, which was contributed at the 
summer meeting of the Institution of Mechanical 
Engineers two years ago, is interesting and 
instructive :— 

Refuse for December and January tests con- 
sisted of — 


Per cent. 

Paper, cardboard boxes, straw pack- 
ing material and the like... 12°29 

Vegetable and garden refuse im- 
pregnated with fine ash . 52°07 

Screenings, cinders, clinker, pieces 
. of small coal and the like 6°51 
Fine ash and dust i sah: £25 42 
Pots, pans, crockery, bottles, etc. ... 3°17 


Rags, bones, etc. se : 0°35 
In December and January refuse is usually 
admitted to be of the best quality from a “ fuel ” 
point of view. Mr.Garrett sampled about 8 tons 
of refuse collected in June with the following 
result :— 
Cwts. qrs. lbs. 

Fish offal .. 

Meat and poulley offal . 

Waste bread, cake 

Brickbats, stones... | 

Bits of wood, old boxes... 

Old tins, pans, pails ` 

Bits of old iron 

Pots 

Bottles and E 

Straw 29. 

Waste paper 

Vegetable refuse.. 

Garden prunings.. 

Bones 

Rags 

Bits of canvas 

Old boots and shoes 

Fine dust ... 

Screenings 

Bits of coal 

Bits of coke 
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A glance at these lists is sufficient to show 
that, from the point of view of the fuel, town 
refuse cannot be considered of very high grade. 
It is, therefore, somewhat difficult to understand 
how such results as 21bs. of water evaporated 
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per pound of refuse burnt could be seriously put 
forward as an average result that might be 
relied upon. This difficulty is accentuated if 
one analyses the distribution of the heat of com- 
bustion of refuse. 


ITS HEAT POTENTIALITY. 


A comparison of the results of refuse burnt in 
many districts shows that, on the average, refuse 
may be taken to contain at. least 30 per cent. of 
moisture, and that on the average at least 30 per 
cent. consists of incombustible material; this 
leaves 40 per cent. of material which is more or 
less combustible. This 40 per cent. is the sole 
source whence heat can be drawn for the 
purposes of evaporating the inherent moisture, 
for supplying the heat necessary for raising the 
temperature of the mass to that of the furnace, 
for the heat escaping in the issuing gases, and 
for the heat required for evaporating the afore- 
said 2 lbs. of water per pound of refuse from and 
at 212° F. Assuming that the temperature of the 
products of combustion is 1500° F.,that the speci- 
fic heat is 0'23 thermal unit, that the air supplied 
and the products of combustion amount to 3:5 lbs. 
per pound of refuse, and that the moisture in 
the refuse carries away with it only 966 thermal 
units per pound, we find the following number 
of thermal units to be necessary for the combus- 
tion of the refuse and the evaporation of 2 lbs of 
water :— 


Heat lost in waste gases, say 1,500 x 0°23 
thermal units (specific heat of pen x 


35 lbs. 1,207 
Heat lost in linker: ised. to, say, 
2,000 deg. in furnace am 60 des — 
1940 X 0'2 X 30 per cent. 116 


Heat lost in са оон of moisture 
30 per cent. of 956 thermal units T 290 
Heat absorbed in 2:0 lbs. water from 


and at 212° Е. 1,932 


Thermal Units 3.545 
To this should be added radiation losses, say, 
150 thermal units, making a total of 3,545 + 
150 = 3,695 thermal units. 

Now, these 3,695 thermal units can only have 
been produced by оҷ of the pound of refuse 
which is combustible, which, therefore, must 
have had a calorific value of 9,230 thermal units 
per pound. This is, of course, absurd. 


Value of Town Refuse. x 
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It may be suggested that the evaporation of 
water above referred to is no longer seriously 
claimed by reputable makers of destructor 
furnaces, and this is certainly true; at the same 
time, within the last few months, Mr. Frank — 
Broadbent, in an excellent article which ran 
through several numbers of the Electrical Review, 
gave a table of the results claimed by many 
authorities for the evaporation achieved by their 
destructors, and the figures therein quoted show 
variations within fairly wide limits. This paper 
is a most interesting and instructive one, and, · 
of course, Mr. Broadbent is not responsible for 
the figures nor for the means by which they 
were obtained, and it is, moreover, impossible 
to criticise these results upon anything except 
general lines, for the reason set forth at the 
commencement of this article, namely, that up 
to the present no standard conditions for 
boilers fired by the combustion of refuse have 
been agreed upon by the various authorities 
dealing with this subject. 

Mr. Dawson gives the calorific value of the 
combustible constituents of refuse as follows :— 


Thermal Units 


per Ib. 
Coal 939 
Coke 8,000 
Bones and offal.. 5,344 
Breeze and cinder 4,000 
Rags 3,334 
Paper, straw, and the like 2,534 


From these data Mr. Broadbent compiles a 
table in which the calorific value of each con- 
stituent of average quality London ashbin re- 
fuse is calculated. He brings the total to 1,428 
thermal units per lb., or about one-tenth that of 
good coal; but it must not be forgotten that on 
the average only ҷо per cent. of refuse by weight 
consists of combustible, so that the material 
which can produce 1,428 thermal units is un- 
avoidedly accompanied by one-and-a-half times 
its weight of incombustible on the average. 

Working on similar lines, Mr. Broadbent 
makes the calorific value of Manchester refuse 
3,100 thermal units per 1Ь., and for Torquay 
refuse (winter) 1,480 thermal units per 10. 

Now, taking 30 per cent. clinker and 30 per 
cent. moisture as fair average conditions for a 
basis of comparison, we find that (see above) 
1,613 thermal units are accounted for in the 
waste gases, in heating up the incombustible, 
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and in evaporating the moisture in the refuse. 
In the case of Torquay (winter refuse), there- 
fore, there is no heat available for evaporating 
water if Mr. Broadbent’s calculations and my 
assumptions are correct. In the case of 
Manchester refuse, 3,100 - 1613, or 1487 thermal 
units, would be available for steam raising, being 


1,48 
A = 1°54 lbs. water from and at 


equivalent to 


212°F, and in the case of ordinary London ash- 
bin refuse, again, there would not appear to be 
sufficient heat value to consume the refuse 
itself. 


EXPECTATIONS AND MISCONCEPTIONS. 


The evaporative power of refuse must of 
necessity be a fluctuating quantity and wholly 
unreliable, and all the improvements in des- 
tructors or in refuse fired boilers will not alter 
matters in this direction in the least. If every 
effort is directed towards turning the refuse 
destructor into an auxiliary steam producer for 
the town’s electricity works, then the efficiency 
of the destructor gud destructor will be impaired, 
and, conversely, if a destructor is worked with a 
view to the attainment of the highest degree of 
efficiency in its legitimate sphere, a boiler fired 
by the products of combustion of the refuse 
will be wholly unreliable for the purposes of 
supplying steam under conditions such as obtain 
in an electric generating station. Ifthe heat 
utilised is arranged not to greatly exceed the 
minimum heat output of the furnace in use at 
any one time, there will obviously be no diffi- 
culty in utilising this portion of the heat of com- 
bustion for purposes requiring a constant boiler 
pressure, proper arrangements being of course 
made for the utilisation or disposal of the surplus 
steam, so that the boiler pressure will not be 
thereby unduly raised, and in these circumstances 
the utilisation of steam from a refuse fired boiler 
need not interfere with the functions of the 
destructor as a sanitary appliance. But it will 
never. be possible for the engineer to rely upon 
refuse as a fuel for steam raising, in the way 
that many recent writers would have us believe. 

The advocates of refuse as a fuel seem to 
overlook the important difference between 
refuse and coal ог any other “fuel.” Whereas 
the chief characteristic of a fuel is the con- 
stancy of its component parts, the very opposite 
holds good in the case of refuse ; and whereas, 
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therefore practically every pound of coal in a 
ton may be reckoned on to contribute the same 
proportion of heat when consumed in the 
furnace, in the case of refuse as fed into a 
destructor it would be impossible to rely upon 
two consecutive pounds to produce even an 
approximately equal amount of heat. 

The conditions under which so-called deter- 
minaticns of the thermal value of refuse as 
a fuel have been made are really quite hopeless. 
Refuse is fed into the destructor furnace—I 
had almost said—by the cartload as against the 
shovelful in the case of coal, апа yet the 
evaporation of a refuse fired boiler is often 
worked out to two places of decimals after a 
trial of a few hours’ duration. No wonder 
people are led to take an exaggerated view 
of the possibilities of refuse ! 

If it should be desirable to obtain some 
approximately correct idea of the average heat 
value of the refuse collected in some particular 
town or district—though what useful purpose 
can thereby be served it is difficult to imagme— 
careful measurements of the amount of refuse 
destroyed and of the water evaporated should 
be taken over at least one year, and then it i5 
quite possible that similar measurements taken 
during the following year would show a 
different result. If, in addition to these measure- 
ments, the boiler pressure be noted where the 
whole available heat is used to evaporate water,- 
the variations in pressure would be such as to 
disabuse the mind of any steam user of any 
false ideas on the subject. 

The proof of the pudding is the eating of ir, 
says an old proverb, and there is no instance on 
record of steam for electric lighting or power 
purposes being continuously and satisfactorily 
drawn from a refuse fired boiler to the extent 
indicated by the number of pounds of refuse 
burnt multiplied by the alleged evaporative 
power per pound of refuse. 

To again quote from Mr. Broadbent’s excel- 
lent paper, we find in Table V. a column giving 
the useful Board of Trade units generated per 
ton of refuse. Rejecting results obtained from 
observations extending over less than one 
month, and from plants where coal is mixed 
with the refuse, the average works out to 
nearly 32 kilowatt hours per ton of refuse 
burnt. These results are obtained at Accring- 
ton, Shipley, and Wrexham. 
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Taking 40 pounds of steam per kilowatt hour 
as a not too extravagant estimate, 32 kw. per 
ton of refuse would correspond to 32 х ҷо= 
1,280 pounds of water evaporated per ton of 
refuse, or a little over half a pound of water per 
pound of refuse. This is accounted for by the 
nature of the districts in which the results were 
obtained, and of course cannot be taken as 
representative of the steam-raising power of 
every kind of refuse. 

The foregoing remarks are not designed to 
convey the view that the heat value of refuse 
should be entirely discounted. Heat is always 
heat, however produced, and it is well known 
that in many towns the steam from refuse fired 
boilers is utilised for a varietv of purposes 
which admit of intermittent working. In 
several instances the steam, when available, 
is used for generating electrical energy for 
charging secondary batteries. 
other means of equalising the supply of and 
demand for steam have been attempted, eg., 
M. Druitt Halpin's Thermal Storage Scheme. 
In these or similar ways the heat energy of 
refuse can be turned to some commercial 
purpose, and thus effect a reduction in the 
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cost of burning. But upon this subject no 
rules can be laid down—only an intimate 
knowledge of the requirements of the districts 
and of the facilities at hand for the disposal 
of the article produced can dictate how best to 
utilise the heat from the refuse destructor. 

The paramount duly of a refuse destructor is 
to completely consume the refuse within the 
least possible time from the moment it is 
delivered by the cart, and to effect its destruc- 
tion in such a way that no stewing of the refuse 
prior to its discharge into the furnace takes 
place, and that the temperature of the combus- 
tion chamber is maintained at a sufficiently high 
point to thoroughly cremate and render 
innocuous the products of combustion. Further, 
the design of the flues and of the chimney 
should be such that all dust is deposited, 
and that no solid matter finds its way 
up the chimney to be discharged at its 
mouth. 

In designing a destructor furnace to effect 
these three important functions, neither trouble 
nor money should be spared. A refuse destructor 
must be looked upon as a necessary sanitary 
appliance, and not as a money-earning machine. 
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STRIKING fact connected 
with the production of 
coal and pig-iron is that, 
while America has out- 
paced all her records, she 
has this year been buying 
both from us. It is also a 
striking fact that the out- 

put of coal in the United Kingdom has declined, 

although more persons have been employed in 
mining. In rgor the decline was 6,134,355 tons 
on 1900, and the proportions of the decrease 
were 3°68 per cent. in England, 0:95 per cent. 
in Scotland, and о'21 per cent. in Wales. There 
were 839,178 persons employed in the mines, 
as against 814,517 in 1900 ; but the output was 
only 357 tons per person employed underground, 
as compared with 382 tons in 1900. 


THE EFFECT OF HIGH WAGES. 


This serious decrease in productive industry 
of 25 tons per man is attributable to shorter 
hours and fewer working days. W'hen wages 
are high, miners can, and do, take frequent 
holidays. In any case, the average annual 
production of the British miner compares 
badly with that of the American, which is 
about 550 tons per man. The difference is a 
very serious one, and is, we believe, due more 
to the longer working week and fewer holidays 
in America than to the use of' coal-cutting 
machinery in the mines there, although that 15, 
no doubt, an important item. As to the smaller 
number of hours worked in the British pits 
during 1901, it is but fair to add that this was 
to some extent the result of taking on again 


A STATISTICAL REVIEW OF BRITISH 
COAL AND IRON PRODUCTION. 


reservists and militia men returning from active 
service. They were put on the books, but as 
trade was declining, many of the pits were over 
supplied with labour, and had to choose between 
running short days and paying off men. 


THE USE OF COAL-CUTTING MACHINERY. 


As to the use of machinery, it may be noted 
here that American records show that ten years 
ago each man in the bituminous mines turned 
out 2:56 tons perday,and now produces 2:98tons. 
This is called an increase of 118 tons per 
annum per miner. In the anthracite mines the 
daily production in the same time has increased 
from 1°85 tons to 2:4 tons. This is claimed 
as being due to the application of improved 
mechanical appliances ; but there were doubt- 
less some other influences at work as well. 
There was, everywhere, considerably less demand 
for coal in 1901 than in 1900, except in America, 
where an increase of 22,000,000 tons in the 
output was readily absorbed. Our exports fell 
oft by 2} million tons, and the consumption in 
the British blast furnaces was 21 milliontons less 
than in the previous year, although the price for 
the year averaged Is. 5d. per ton lower. 


THE PRODUCTION OF ANTHRACITE COAL. 


As a good deal of surprise was caused in 
September and October last by the receipt of 
orders fram the United States for cargoes of 
anthracite coal to be shipped ‘from Wales 
and Scotland, it may be explained that this 
quality of coal is regularly raised in both 
countries. The Welsh anthracite more nearly 
resembles American in character than does the 
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Scotch, which latter is a hard and smokeless 
coal, mostly used in the furnaces of steam 
yachts and the like. There is also a small 
quantity of anthracite produced in Ireland. 
The following shows the 


OUTPUT OF ANTHRACITE IN THE UNITED 


KINGDOM. 

Wales-— Tons. 
Brecon 303,077 
Carmarthen 804.555 
Glamorgan | £5 923,044 
Pembroke ; Е " 2,190 

Scotland 224,780 

Ircland КРЕ. $6,010 

Total in 1901 ее o2 2,86085,4602 
- 1900 2,523,150 


These figures, shown here separately for their 
special interest, are included in the official 
returns of the entire output of coal in the 
country, and the output in 1901 was :— 


TOTAL OUTPUT IN 1901.* 


Tons. Increase or decrease 
оп previous year. 

England 133.400,28] —5,805,118 
Wales 32,080,832 + 067,837 
Scothind 32,790,800 — 315.404 
Ireland 103.020) — 21,070 
Total, 1001 219,040,945 —0,1 34.355 

» 1900 225,181,300 + 5,080,519 


Here, then, we find a decrease of 6,134,355 
tons, as compared with a previous increase of 
5,086,519, say a practical falling off of about 
II million tons. It must cause some surprise to 
hnd Scotland recorded as a larger coal pro- 
ducer than Wales, but in the above table the 
output of the Monmouthshire pits is credited 
to England, not to the Principality. The out- 
put for Wales per county was :— 


WELSH OUTPUT, 1901 (MINES). 


County. Tons. 
Brecon ... T T РТ 442,104 
Carmarthen 1,417.427 
Denbigh 2,398,770 
Flint 077,20 
Glamorgan oe e. 27,708,841 
Pembroke m T Ma 42,190 

Total 32,080,031 


But if we add the Monmouthshire praduction, 
the output of the Welsh coalfields would be 
Over 42 million tons. The following is the— 


* These figures include the small quantities produced 
from open quarries (y,705 tons in 1901 and 11,137 tons in 
1900) omitted from subsequent tables. 


ENGLISH OUTPUT, 


County. 

Cheshire 

° Cumberland 
Derby 
Durham 
Gloucester... 
Lancashire 
Leicester ... 
Monmouthshire 


Northumberland ... 


Nottingham 
Salop 
Somersetshire 
Stattordshire 
Warwick . 
Westmorland 
Worcester... 
Yorkshire ... 


++» 


Total 


1901 


O87 


(MINES). 

Tons. 
570.210 
2,108,300 
14,907,344 
33,054,438 
1,524,081 
23,090,503 
2,011.350 
0,508,407 
11,27 2,003 
S. 198,207 
754,858 
028,330 
13,122,272 
3,000,863 
RUS 
735,800 
20,072 On) 


It will be seen that the output of Durham 
alone exceeds both that of all Wales and all 
Scotland. The following is the 


SCOTCH OUTPUT, 1901. 


County. 


Argyllshire and Dumtries 


Ayrshire 
Clackmannan 
Dumbarton 
Edinburgh 
Fife 
Haddington 
Kinross 
Lanark 
Linlithgow... 
Peebles 
Renfrew 
Stirling 
Sutherland." 


Total 


Ton-. 
T 1 27.030 
4,040,278 
429,830 
501,139 
1 304,390 
5,001,501 
407,225 
22,528 
16,603,230 
1,310,570 


UA i on 


oo 

E 2,340 
e. 2,300,880 
5,7390 


Моге than half the output of Scotland is from 


one county, 


Lanarkshire. 


But the output of 


Durham and Northumberland is far away ahead 
The number of men em- 


of all the coalfields. 
the average output per underground 
worker, and the average price at the pit's 


ployed, 


are as follows :— 


Durham 
Northumberland 

All England 

Wales 

Scotland 

All United А йө 


Хо, of men 

employed. 
113.934 

41,145 

501.303 
128,783 
101,509 
792,048 


s mouth 

Output Average 
per miner. price. 
Tons, .. d. 
303 8 6j 
345 9 10 
352 0 13 
303 II rrt 
405 7 10 
350 9 4i 
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WHERE THE COAL QOES. 


The next thing to consider is what has become 
of all the coal, and the answer, unfortunately, is 
that the greater portion of it was wasted, in so 
far as effective power is concerned. About one- 
tenth of our output goes into domestic use, but 
not more than I per cent. of that proportion is 
consumed beneficially. Of what is consumed 
industrially, probably not more than ten per 
cent. of the theoretical power is actually 
obtained. But as to distribution, it has been 
as follows during the last ten years :— 


Consump- 
tion per 
Output. Exrorted. Consumed at head. 

Year. Tons. Tons. home. Tons. 
1892 ... 181,786,871 39,380,236 142,406,115 3737 
1893 ... 104,325,795 37,488,070 126,837,725 3300 
1894 ... 188,277,525 42,687,430 145,590,095 3755 
1393 ...:189,601,302 42,907,302 146,7 34,060 3752 
1896 ... 195,301,260 44,586,811 150,774,449 3:820 
1897 ... 202,129,931 48,128,404 154,001,467 3:807 
1898 ... 202,054,510 48,260,609 153.787.817 326 
1899 ... 220,004,781 55,810,024 =: 104,284,757 4051 
1900 ... 225,181,300 58,405,087 160,776,213 40735 
1901 ... 210,046,945 57,783,070 161,263,869 3 N82 
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AVERAGE PRICE AT PIT HEAD AND IN LONDON. 


Year. England. Wales. Scotland. "Mee 
s, d. s. d. S. d. s. d. 
1892 7 3 8 10 5 9 17 7 
1893 6 10 7 8 5 9 19 O 
1894 6 7 7 6 6 o 16 4 
1895 5 11 7 2 5 4 14 7 
1800 5 10 6 9 5 I 14 5 
1897 5 11 6 7 5 3 15 4 
1898 6 4 6 10 6 I 16 2 
1899 7 7 7 9 7 6 18 2 
1900 10 6 12 о 10 10 22 9 
1901 9 I I1 I1 7 II Ig 5 


It will be seen that not by any means the whole 
of the great haul of the “famine ” year, I920, 


. was lost last year. 


The distribution of the output by water last 


year was lower in comparison with 1900 :— 


SHIPPED BY WATER. 


In the exports we have included the quantities 
supplied to the bunkers of steamers engaged in 
the foreign trade ; as also coke in the propor- 
tion of 100 tons of coal for every 60 tons of coke 
shipped, and patent fuel in the proportion of 
9o per cent. of coal in every ton of fuel shipped. 
' The amount of bunker coal supplied to British 
and foreign steamers in the foreign trade in the 
ten years has been :— 


BUNKER COAL SHIPPED. 


Year. Tons. 

1892 «,600,1 29 
1893 8,120,372 
180] 9,204,401 
1595 9,407,759 
1590 9.037,305 
1807 10,455,758 
1898 11,204,204 
INGO 12,226,801 
10900 $us xs es vus 11,752,316 
1QOI 13,580,833 


As regards the decrease in the consumption 
last year it was explained partly by the 
long continuance of hot weather, but mainly 
by the reduced activity in the iron indus- 
tries. The average price at the pit head 
and in London has thus varied during the ten 
years :— 


1900. 1901. 
Топз Топ». 
Coastwise— 
Coal 17,023,884 17,895,540 
Coke 71,180 66,859 © 
Patent Fuel 1,874 305 
17.996,938 17,962,710 
Forcign and Colonial— 
Coal 44,080,197 41,877,081 
Coke 985,305 807,671 
Patent Fuel 1,023,066 1,081,160 
46,098,228 — 43,765.912 
To the bunkers of | 
steamers їп the 11,752,316 13,586,833 


foreign trade 


The largest consumption of coal is in the 
iron industry ; but before we go onto that it will 
be of interest to show the consumption for 
locomotive purposes on the various railways. 
The records only go back to 1897 :— 


RAILWAY CONSUMPTION OF COAL. 


Year, a eS Scotland. Конде ARM 
Tons. Tons. Tons. Tons. 

18907 74206030 . LS73082 272,013 9,270,254 

1898 7,989,942 1,670,563 311,308 9,97 1,813 

1899 8,604,289 1.703,154 298,008 — 10,606,141 

1000 9,000, 118 1,779,008 327.300 11,197,122 

1901 8.921,17% 1,754,080 347.035 11,022,803 


IRON ORE. 


Turning to iron ore we find a decrease both 
in the output and in the imports, sufficiently 
indicative of a decline in the iron trade. The 
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chief producing districts are Cleveland and 
North Yorkshire, Lincolnshire, Northampton- 
shire, and Leicestershire, Cumberland, and 
North Lancashire, Scotland and Ireland. The 
richest ore is the hematite produced by the 
Cumberland and Lancashire mines, which 
averages over 50 per cent. of metal per ton of 
ore; the Cleveland ore averages about 30 per 
cent. ; and the Midland ores average about 33 
percent. The following is a statement of the 

OUTPUT OF IRON ORE IN GREAT BRITAIN FOR 

THE YEAR 1901. 


Decrease оп Percentase 


District. Output. p:evious усаг. оѓ total. 
‚ Tons. Tons, 

Scotland 759,373 89,6358 0:2 
Cumberland & Lanc. 1,550,447 174,344 12°7 
Cleveland ... 5,100,823 302,910 4176 
Staford 825,065 258,832 6:7 
Lincoln 1,404 474 430,424 18:2 
Northampton 1,485,084 137,455 12°! 
Other counties 960,302 230,278 79 
Ireland 80.532 19,109 0'6 

Totals .. 12,275,198 1,753,010 100°0 


The decrease in 1901 is equal to 12} per cent. 
on the output of 1900. From this quantity of 
home ore 4,091,908 tons of pig-iron were 
smelted іп 1901, as compared with 4,666,942 
tons in 1g00. То come down to counties, the 
following was the 


ENGLISH OUTPUT OF IRON ORE. 


County. Tons, 
Cumberland 1,000,9II 
Derby " 2,580 
Devon Mee Pss TR T 225 
Durham 19,503 
Gloucester ... 9.709 
Lancashire... 549,530 
Leicester 593,908 
Lincoln 1,494,474 
Monmouth... 10,733 
Northampton 1,485,084 
Oxford and Rutland 230,011 
Salop sn - зе 25,580 
Somerset ... bis ubi vix 411 
Stafford 825,965 
Warwick 7,207 
Wiltshire ... 7.070 
Worcester ... 5 к 4,882 
Yorkshire (Cleveland, etc.) 5,150,950 

Total wes 11,427 533 


Wales and Ireland are both too trifling to 
enumerate, but the following was the— 


SCOTCH OUTPUT OF IRON ORE. 


County. Tons. 
Ayrshire 300,430 
Dumbarton 53.240 
Edinburgh... 29,000 
Fiteshire 31,737 
Lanarkshire 153.308 
Linlithgow 53.015 
Rentrew 125,553 
Stirling 6,172 

Total 750,373 


То make up for the smallness of our deposits 
of hematite ore we have to import ore for steel- 
making iron. It remains to be seen how the 
new process of obtaining steel-making iron from 
ordinary ore will stimulate the output of ore in 
Cleveland. But last year even our imports of 
foreign ore declined, although in 1900 so much 
effort was exerted to beat up new sources of 
supply. In the following table we show the 
quantities received from our several suppliers 
in 1900 and 1901 :— 

IMPORTS OF IRON ORE. 


1002. 1991. 


From Tons. Tons, 
Algeria 141,624 189,014 
Australia 5,313 6.375 
Canada d 25 4 3.124 
France... 48,105 44.030 
Greece... 304,048 303.835 
Holland 9,414 13,670 
Italy (Elba) 88,532 70.302 
Newfoundland 13,234 35.570 
New Zealand... 28 — 
Portugal 11,738 20,040 
Spain . 5.551.559 4740.933 
Sweden 98,055 87,573 
Turkey 8,001 7.627 
Other countries 17,588 10,827 

Total 6,297,963 5.54 8,888 


It is still a case of Spain first and the rest 
nowhere, even though the readily available 
supplies of the best Spanish ore are nearing 
exhaustion; but great things are expected of 
Sweden in the near future. Апа we have 
always Newfoundland and Nova Scotia to 
resort to for ore for basic iron, for the pro- 
duction of which, on a large scale, our smelters 
will have to adapt their furnaces. 


THE BRITISH OUTPUT. 


This brings us to the consideration of our 
own output of pig-iron in respect of the 
supplies of coal and ore revealed. Of the 
quantity of native ore produced, 3,955 tons 
were exported; and, of the quantity of foreign 
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ore imported, 8,127 tons were exported. The 


amount available for home use was reduced. 


by the sum of these quantities, but а further 
quantity of material was available for thefurnaces 
in the shape of purple ore from the cupreous 
pyrites imported. From these materials we 
work up the actual quantity of iron-making 
material last year as follows :— 
IRON ORE AVAILABLE IN UNITED KINGDOM, 1901 
Tons. : 
12,27 5, 108 
5,548,888 
490,108 


15,314,274 


Quantity of ore produced at home 
Quantity imported mi 
Purple ore, from cupreous pyrites 


Total ... 
Deduct— British and foreign 


ore exported 12,082 


Net quantity available for consump- 
tion, apart from mill and forge 
cinders Ко тле m 15,302,192 
(This quantity compares with 20,882,244 tons in 1900.) 
In addition, there were 962,78, tons of 
cinders, etc., used in some of the furnaces, so that 
the total quantity of smelting material available 
was 19,264,276 tons. In smelting this, 16,273.527 
tons of coal were consumed, and the product was 
7,928,647 tons of pig-iron. In 1900 8,959,691 tons 
of pig-iron were smelted from 22,100,774 tons 
of material with 18,742,022 tons of coal. The 
following shows the distribution of make :— 


Furnaces Furnaces Pig-iron 

built. at work. made. 

Tous. 
England  ... € 443 23% 12, 6,207,868 
Wales "i tes 43 151. 404.383 
Scotland — .. н 101 82} 1,136,300 
Total, 1901 € 587 33641 7,028,647 
» 1900 eh 004 40315 8,959,091 


Now we will analyse the English output by 


` districts and qualities thus :— 


OUTPUT OF PIG-IRON IN ENGLAND, 1901. 


Spicveleisen, 


| . | Ordinary Ca. 
County. Hematite. ie Manganese, Total. 
Tons. Tons. Tons. Tons. 

Cumberland ‚745451 2,423 30,213 750,059 
Derby and Notts — 457.519 -— 457,519 
Durham . 430,080 499,700 24,281 901,033 
Lancaster . 524.800 49,059 08,028 042,403 
Leicester and 

Lincoln т? — 321.000 — 321,909 
Monmouth and н 

Flint... e 134,280 34.555 36.834 205.009 
Northampton ... 36,000 170,100 — 200,101 
Salop |... 2 pes 40,060 — 40,000 
North Startord —- 225.355 — 225,358 
South Stattord — 283.773 — 283.273 
Wits and | 

Worcester = 57,080 — 57.050 

York, North ... 570.923. 1,222924 36.230 1,850,083 

бу ca M a — 247,005 — 247.005 

Total .. 2,400,940 3,012,228. 224,504  6.2U7,808 
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The Welsh production was all in Glamorgan- 
shire and Denbighshire, апа consisted of 
468,405 tons of hematite and 25,978 tons of 
ordinary and basic, in all 494,383 tons. The 
following was the 


OUTPUT OF PIG-IRON IN SCOTLAND, 1901. 
Ordinary Spiegeleisen, 


County. Hemati.e. Апа Basic: "rd Total. 
x Tons. Tons. Tons. Tons. 
Ayrshire 140,303 184,057 — 324.900 
Lanarkshire and 
Stirling 445.006 — 358,000 7,0 811.436 
T е s Mi us 
Total 585,909 - 542.747 77,080 1,130.30 


Taking the same ten years with which we 
have dealt above, we now summarise the pig- 
iron industry thus :— 


SUMMARY VIEW OF BRITISH PIG-IRON INDUSTRY. 


Furnaces Pi:-iron Ore 


Year. in blast. made. smelted. Coal used. 
Tons, Tons. Tons. 

I802 362 6,700,233 16,344.454 13,800,101 
IN)] .. 327 6,970,g90 16,020,053 13.806.720 
1804 -.. 325 7,427,242 17,803,908 I4, 884.800 
1803 344 7,703,459 18,020,337 15,224,517 
1590 373 8,059,081 21,204,284 17,114,374 
1807 380 8,740,465 21,327,013 17.532.430 
1898 378 8,000,719 20,038,167 17, 190.4 30 
1800 411 0,421,435 22,N20,302: 19,091,318 
1000 403 8,950,091 22,100,774 18,742,022 
1001 336 7,028,047 19,204.970 10,273,527 


Thus 1899 was the record year everywhere. 


. An idea cf how production has been facilitated 


by enlargement of furnaces, etc, may be 
gathered from the fact that in 1873 it took 653 
furnaces to produce 6,566,451 tons of pig-iron 
from 16,820,035 tons of ore with 16,718,532 tons 
of coal. It takes between 2 and 2} tons of coal 
to smelt every ton of pig-iron now produced, and 
the tendency seems to be to increase in fuel 
consumption as lower grades of ore are used. 

To conclude this statistical review we now 
show the total quantily of pig-iron available for 
consumption here last year, in addition, ot 
course, to the stocks :— 


SUMMARY POSITION OF PIG-IRON, 1901. 


Tons. 
Produced trom British and foreign ore 7,028,047 
Exported 830,182 
Total British make ... TE ee NEA TUE 
Plus American and other pig-iron imported ... 195.409 
Total pig-iron for British consumption ... 7,284,873 


This is less than half the output of pig-iron 
in the United States last year, nearly all ot 
which was consumed in America. 
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IN a previous number of this 
Magazine reference was made to 
the important extension in pro- 
gress and in contemplation of 
the use of щй. fuel in locomotives. There 
seems to be little doubt that this will prove a 
prominent factor in the future of railwav 
economics. То what extent its influence will 
prove operative must of necessity depend largely 
upon the feasibleness of cheapening the present 
cost of delivery of the fuel. The entrance of 
fresh and cheaper sources of supply in the case 
of the Texas mineral oils has made possible the 
extended use of this fuel. It must be remem- 
bered that when Mr. James Holden, the very 
able and progressive chief mechanical engineer 
of the Great Eastern Railway, devised his 
admirable combination system for that line, his 
primary object was the destruction of trouble- 
some refuse. The tar resulting from the pro- 
duction both of coal gas and oil gas at the Com- 
pany's works had to be got rid of. It had been 
discharged into the nearest stream until the local 
authorities raised objections to the powerful 
odour, refusing to be mollified bv the prismatic 
colouration of the surface. The only alternative 
. course appeared to Бе its consumption in a de- 
structor, but an experiment with a stationary 
engine proved its capabilities as a fuel used in the 
generation of steam. But this refuse tar could 
not profitably be burned in engines fitted up like 
the Russian and American oil-burning locomo- 
tives for the consumption of low-flash-point 
mineral oils. It had to be used in combination 
with solid fuel, and this necessitv proved the 
mother of Mr. Holden's ingenious invention. 


Liquid-fuel 
for 
Locomotives. 


But the outcome has been that 
instead of having engines of 
specia! construction which can 
only be used with their par- 
ticular brand of liquid-fuel, we have a class that 
can work equally well with coal, and which, in 
the almost impossible event of a total stoppage 
of liquid-fuel supplies, can be run just as well 
with solid fuel like the Companv's other engines : 
the particular apparatus fitted for the use of 
liquid-fuel in conjunction with solid would offer 
no obstacle to the exclusive use of coal. It is 
this special feature of the Holden method which 
has brought it into such large use on the railway 
which was the scene of its original adoption, and 
which is now opening out such large prospects 
of extension. For some years past it has been 
evident that, given the necessary supplies of 
liquid-fuel at a practicable cost, the system must 
spread far and wide. Even if liquid-fuel cost 
somewhat more than coal, there would be large 
advantages in its emplovment owing to its 
possessing the merits of simplicity, cleanliness 
and saving of wear and tear. It has been tried 
experimentally on several English railways, and 
is understood to have been virtually adopted by 
several of their number. It is no secret that in 
more than one case it would have been in use 
long ago had there been anv reasonable prospect 
that the needful fuel could be obtained at a 
practical cost. But the chief mechanical engi- 
neer of one line, who was very anxious to adopt 
it. on making preliminary inquiries, found that 
all the available supplies in his neighbourhood 
had already been secured in advance by the 
Great Eastern. It has been the cheapening and 


Liquid-fuel 
Supplies and 
Carriage. 
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extension of the fuel supplies bv the Texas oils 
coming upon the market which has made it 
possible for other lines to bring the system into 
use; and present appearances point to consider- 
able further cheapening. when the methods of 
shipment and over-sea convevance shall be 
brought more thoroughlv up-to-date than at 
present. So far, the provisions for shipment are 
of a somewhat primitive character—a rather 
surprising fact when one remembers that the 


locality is America; also the steamers used for | 


the trans-oceanic carriage are relatively small 
and by no means up to modern requirements, 
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Far larger vessels are, however, in course of 
construction, and it may reasonably be antici 
pated that a comparatively short period will 
witness very material saving in the cost of 
production and conveyance, bringing about pro- 
portional cheapening in the cost of the oil on 
delivery. But even in existing circumstances 
the system is understood to liave been adopted, 
not only by the North-Eastern, the London, 
Brighton and South Coast, and the South-Eastern 
and Chatham Railways of England, but.also by 
the Paris, Lyons and Mediterranean and other 
Continental lines. 


By te courtesy of Mr. W. Е. Pettigrew. 
LIQUID FUEL LOCOMOTIVE USED ON THE FURNESS RAILWAY. 


This Tank Engine, fitted for burning liquid fuel, was built in 1867 by Messrs Sharp, Stewart and Co. for 
the jFurness Railway, and is used chiefly to assist in banking goods and mineral trains between Plumpton 
and Lindal, a distance of about 34 miles, with a gradient at some points of 1 in 76; also between Askam and 


Lindal, a distance of 54 miles, and gradients in 1 in 63. 


piston stroke. 
its barrel is 10ft. 6in. long. 


The coupled wheels are 4 ft. 73 in. in diameter. 


The cylinders are 18 in. diameter, with a 24.in. 
The boiler is 4ft. 2in. in diameter, and 


The length of the firebox casing is 5ft. 6 in., giving a grate area of 15:6 


square feet, the tube-heating surface being 1,016 square feet, and that of the firebox 95 square fect, making 


a total of 1,111 square feet. 


working order is 44 tons I4 cwt. 


The working pressure 15 140 lbs. per square inch. 
capacity of 1,009 gallons, and the liquid fuel tank of 220 gallons. 


The water tanks have a 
The total weight of the engine in 


Locomotive Engineering Notes. 


Probable effect Itis manifest that if these expec- 
on tations be realised. the effect 
Panel must be tantamount to some- 
thing very like a revolution in 
railway economics. For one thing. as has been 
already remarked, there will be less wear and 
tear, owing to the superior cleanliness and 
freedom from dust, and to the diminished labour 
placed upon the firemen—also, perhaps, through 
the simplifying of the duties of both driver and 
fireman, which may avert a good deal of the 
distraction of attention from signals, etc., which 
is almost inseparable from the onerous character 
of their present duties. But beyond this, it 
will in a material measure eliminate from railway 
finance the disturbing element of coal prices. 
А large quantity of coal would of course still be 
required, even if Mr. Holden's system came into 
universal adoption. But the quantity required 
would steadily decrease, and in view alike of the 
gradual exhaustion of our British coal supplies 
and the prevalent tendency to increase in price, 
this cannot fail to prove a matter of substantial 
importance. 
One hears so much nowadays of 
The NE the possibilities and probabilities 
Electric Traction. Of electric traction, that it is 
curious to reflect how verv little 
is really known on this subject. “ Electrification 


of our railways ” is spoken of with a cheerful and- 


free-and-easy confidence as if every difficulty in 
the way of this change had been completely 
grappled with and thoroughly overcome. Yet 


it would be much more accurate to say that | 


electric traction, as applied to railways, is still 
in its very tender infancy. That it can be and 
has been applied with much success—and a few 
mishaps—to urban and suburban railway work- 
ing. albeit to a strictly limited extent, is of course 
quite true. That its use in thes» phases of 
railway work will rapidly and steadily increase 
is also virtually certain. 
widest scope of possibility on the basis at present 
existing, it must be candidly admitted by all who 
are thoroughly conversant with the necessities 
of the case and the obstacles to be overcome, that 
a very great deal more has still to be achieved 
before any sane management could prudently 


But even allowing the . 
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recommend the complete electrification of a 
great railway system. Not many months ago 
the question was directly raised as to whether 
the, terrible overcrowding and perpetual blockade 
of one of London’s most important suburban 
railways might not be remedied by the adoption 
of electricity as the motive power. The matter 
was most carefully considered by the engineering 
department, which was inclined to be favourable 
to the change if proved feasible. But the lowest 
estimate of the cost involved the expenditure 
of at least a million and a half sterling, which 
could by no possibility earn any extra revenue. 
With this huge financial obstacle on the threshold 
of conversion, even in the case of the mere 
suburban section of a leading line. it is manifest 
that were the field of operations to be one of the 
vast main line systems, such as that of the Great 
Western, London and North-Western, or Mid- 
land, the financial probability would become one 
of gigantic dimension; thus, before even the 
idea could be seriously entertained, the ruling 
powers of a great railway would need to be 
conclusively convinced that the system would 
be not only in all respects feasible and convenient, 
but also коша be a very distinct improvement 
upon steam locomotion. Otherwise its adoption 


would be in the highest degree imprudent, if not 


suicidal. That the working of main lines by 
electric traction may become practicable in 
the course of time is probable enough, but as 
matters now stand, it would certainly be unwise 
for railway companies to waste valuable time 
and money in extensive experiments with a new 
and relatively untried system, instead of devoting 
their attention rather to the improvement of 
present methods, especially in the direction of 
getting as much as possible out of steam traction. 
Keeping this manifestly impor- 

British Neglect tant aim in view, most railways, 
кын НРА alike in Britain and on the Euro- 
pean and American continents, 

are making strenuous endeavours to increase the 
available power of their steam locomotives. 
But the possibilities under this head are un- 
avoidably restricted by the dimensional limi- 
tations which rail-gauge and load-gauge impose 


upon designers. It is therefore manifestly 
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desirable to utilise to the utmost extent possible 
the limited dimensions that are available. This 
is where the advantage of compounding comes 
.in. It does not enable a larger boiler to be 
emploved, but it does enable the steam supplied 
by a boiler of given size to be used to far greater 
advantage, because it is used twice over. When 
Мг. Е. W. Webb tried a four-cylinder single- 
expansion high-pressure locomotive on the 
London and North-Western, he found that his 
standard boiler could not keep four I5 in. 
cylinders supplied with "live" steam. But a 
sister engine, identical in all respects, save in 
being a compound, obtained ample steam from 
the same boiler for her two 15-1n. high-pressure 
cvlinders, and used it ovér again with marked 
advantage in her two 204-1in. low-pressure 
cvlinders. Consequently she proved a success 
and was multiphed sixtyfold, while the other was 
converted into a compound also, and, as con- 
verted, has done excellent work. On every main 
line in France, compound engines have long been 
working with complete success, so too in many 
other countries. Yet British engineers of the 
present day have hitherto proved strangely shy 
of adopting the compound plan, with the excep- 
tion of Mr. Webb, who has built nearly three 
hundred compound locomotives for the London 
and North-Western, and very recently Mr. S. W. 
Johnson, who is trying two on the Midland line. 


It is not easy to understand 


Sporadic this British reluctance to em- 
Experimentalisa- : ; 
Hon ploy a method which has proved 


so successful elsewhere. One 
reason perhaps may be found in that pre. 
valent but quite mistaken idea that some 
discredit attaches to а chief mechanical 
engineer, who adopts a system invented by 
someone else, instead of inventing a brand- 
new one of his own. He may fear that he 
wil seem lacking in originality and initiative 
if he advocate the adoption of another man's 
method and perhaps the pavment of royalties 
lor its use. It is difficult to explain otherwise 
the fact that so many British locomotive super- 
intendents have made casual and sporadic 
experiments with compounding, yet have in so 
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very few cases produced a successful result. 
For it is manifest that the practicable variations 
of design cannot be infinite in number. Thus i 
one theroughly successful method be devised, 
and it be deemed sine quid non that new engines 
to be built must employ a different methed, the 
balance of probability against such variations 
proving of superior or even of equal effectiveness. 
must needs be heavy. It may be that repug- 
nance to accept the initiative of a brother 
locomotive superintendent in the same country 
is natural enoügh, as that might be thought to 
invite disparaging comparison. But there are 
other systems of compounding beside that of Mr. 
Webb, which tested by results, have proved dıs- 
tinctly valuable, such as that of M. de Glehn. 
which for several vears past has been doing such 
remarkable work within thirty milesot the British 
coast. Every French main line uses engines 
constructed on this principle. On most oí the 
leading lines in France all new express locomo- 
tives are of this tvpe. That it is more costly in 
construction is indisputable, but it constantly 
performs, as a matter of every-day course, work 
which is deemed sufficient to require fwo engines 
on several leading British railwavs, and no fewer 
than 1,500 of these engines are now at work in 
Europe. Is it not " passing strange " that none 
have yet been seen in Britain, where the lines 
are so seriously overcrowded, where the engines 
are so often overloaded, and where the demand 
for increased locomotive power and switter 
clearance of the lines is so urgent and incessant 
and increasing ? 


A most extraordinary report 
Automatic 2 e 
Couplings upon automatic couplings. as 
and British used on American railways, was 
Obtuseness. р 


recently made to the London 
and North-Western Railway bvone of its officials 
who had been visiting the United States for the 
purpose of special inspection and comparison of 
railway methods. He says: “ Persons who 
argue in favour of automatic couplings in con- 
nection with the safety of the emplovés, appear 
to have overlooked the fact altogether that the 
shunters still have to get between the carriages 
and waggons in ‘order to ! makeYrconnectionz 
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between the vacuum pipes and any other fittings 
that are required throughout the train, and this 


is а much more difficult job with the automatic - 


couplings than it is with the ordinary screw 
couplings in use on the British railways. It is 
perhaps only fair to state that the figures for 
IgoI, which have recently come to hand, show 
considerable reduction in the number of em- 
plovés killed and injured in coupling and un- 
coupling "—these figures of course being those 
of American railways. | 


"A considerable reduction ! " 
Yes, very considerable indeed ! 
For that reduction amounts to 
63 per cent. in the number of persons killed 
and of 8о per cent. in the number of injured, 
and this tremendous saving of life, and limb 
is, admittedly, mainly due to the adoption 
of automatic couplings. It is not surprising 
that the introduction of this most urgently 
needed improvement should be delayed in 
Britain when a prominent official of its leading 
railway regards an avoidance of more than half 
the fatal accidents as merely a “ considerable ” 
reduction in the casualty lists. Nor is this the 
only strange perversion implied in this peculiar 
report. Its suppressio vert is astounding. For 
the enormous preponderance of cases to which 
the comparison would apply is calmly ignored. 
It is virtually assumed that all vehicles on 
British railways are connected by screw coup- 
lings, and the fact is disregarded that the larger 
number of coupling accidents occur with the 
goods waggons which have not screw couplings, 
such vehicles numbering considerably over one 
million! Another material fact: suppressed by 
the official writer is that in America the 
vacuum pipes are now made to connect 
automatically. These cogent facts, which are 
suppressed or perverted, either unwittingly 
or of deliberate intent, '' knock the bottom 
out of " his whole argument against automatic 


A Curious 
Perversion. 
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More will yet be heard of this 


couplings. 
matter. 
A great deal has been written in 
m the technical journals recently 


Express Trains, upon the speed of express trains 
in England and on the Con- 

tinent, in which it has been sought to show that 
in the matter of speed the important Continental 
express trains are ahead of ours. In this 
connection the following figures relating to 
the Great Western Railway Company's express 
run from Exeter to London may be of interest. 
On Wednesday, the 22nd October, the train 


‘due out of Exeter 12°5 p.m. started 63 minutes 


late, and drew up at Paddington one minute in 
advance of time. The following are the times 
and distances at the more important points 
on the journey, together with the average 


speed between those points :— 


Average 
Distances. speed 
Times, Miles. Miles. miles per 
hour. 
Excter 12.10} 
314 3125 487 
Taunton .. 12.19 | 
751 +5 58°05 
Bristol (Loop) 1.35 
ху 1125 45 
Bath 1.50 
| 116} 2975 409% 
Swindon 2.28 | 
140} 24 627601 
Didcot .. oe 0051 
158 17°25 70717 
Reading .. oes 3.5% 
1754 175 66:68 
Slough .. .. 3214 
193 173 DOVON 
Westbourne Park 3.371 


Paddington .. 3.30 (at rest at platform) 


The average speed over the whole journey, 
that is to say, from Exeter to Westbourne Park, 
was 56:3 miles per hour, but at times the speed 
very greatly exceeded any of the speeds recorded 
above. For instance, on the down gradient 
just before coming to Taunton Station, the 
speed for about six consecutive minutes was 
nearly 73 miles per hour. This is an excellen 
performance, more especially as there were one 
or two slight checks by signal. 


AND 


D. 


ORGANISATION. 


BY 


N. DUNLOP. 


IV.—COST-KEEPING. 


SACHA have, in these 


articles, fully demon- 


ance of cost-keeping 
in all factories or 
works ; therefore the 
system here de- 
scribed, which has 
been in practical 
operation at a large 
engineering works, 
and has been kindly communicated through the 
courtesy of Mr. Albert E. Aspinall, cannot fail 
to prove of value in factory organisation. 

In this case the wages department is con- 
.trolled by the chief cost clerk. The cost 
department consists of two sections—i.e., the 
Productive seclion, in which all accounts, stocks, 
and wages, connected with the manufacture of 
the goods are dealt with, and the Upkeep section, 
which concerns itself with the cost of keeping 
up the plant, running machinery, making altera- 
tions and additions to buildings, and all other 
amounts which cannot be charged to any of the 
jobs being put through the shops as a direct 
debit, but which are apportioned at percentage 
rates. 


METHOD OF HANDLING ACCOUNTS. 


All accounts rendered, after having been 
checked in the purchasing department, are 
passed on to the cost clerk's department, where 
they are analysed, and the various amounts 
debited to the proper accounts in the impersonal 


strated the import- : 


ledger. Here the direct debits are also charged 
to the various jobs on hand. 


STOCKS. 


It is of the utmost importance that the stocks 
of materials in large engineering and other 
works should be kept in the most perfect 
manner, 

The principal stocks at the works under 
consideration are: (1) general stores, (2) fuel, 
(3) pig-iron, (4) building materials, (5) ganister, 
(6) limestone, (7) tools. The various articles 
required by the departments are requisitioned 
from the stores-keeper, by the heads of depart- 
ments, on special dockets, one for each material ; 
the stores clerk posts up the dockets and keeps 
an exact account of all stores received or 
given out. At stated intervals he examines 
the contents of the bins and _ pigeon-holes, 
checking their contents by his ledger. This 
method saves much trouble at the annual 
stock-taking, as the ledger is kept posted up 
week by week, and prevents the disastrous 
running short of articles, which may cause 
delay in the execution of an order placed 
under penalty in the contract. 

In addition to the stores-keeper апа his 
assistant-clerk, each department has its stock- 
keeper, who daily posts up all stores received 
or returned. 


TOOLS. 


A stock is kept of all tools purchased, and, in 
the case of large machine tools, amounts are 


(^ о) 
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written off periodically for depreciation, and 
charged to the jobs in hand under the head of 
Small tools are handed out 
as required, and if lost by a workman are 


cost of production. 


instalments. 


CRUSHING PLANT COST SHEET. 


For Week ending TN 2.190 


MATERIAL CRUSHED. 


Matte 
Ore 
» 
" 
» 
" 
Total 
WAG as. 
LABOUR— 
Foreman 
Motormen 
Transporterman 


Labour in Crushing Plant 
Sundry Labour 
|. Total 
.GENERAL— 

. Fitters and Smiths 
Electricians 
Timekeepers, &c. 
Exceptional Charges ... 
Salaries and Sundries ... 

Total 
SUNDRIES— 
Tools ... 
Castings 
Stores ... 
Casks ... 
Bags 
Total 


PROPORTIONATE CHARGES— | 


Electric Power 
„ Light... 
Traffic... 
Total 


Grand Total 


T 


I ami ey 


TTP LLL 3] 
Е ЯК НАЕ 
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usually deducted from his wages іп weekly 


COST BOOKS 
or job books generally allow job number for 


every job in a contract, 
and all items connected 
with each job bear that 
number. The use of 
different coloured inks 
for the wages posting of 
each week has been found 
advantageous. 

А practical and expe- 
rienced cost clerk may 
be considered an invalu- 
able assistant to the 
manager, and should,be 
chosen with the greatest 
care. He has means at 
his disposal for ascertain- 
ing accurately at a given 
moment all data concern- 
ing cost incurred in any 
department. The cost 
clerk looks at all matters 
from the £ s. d. point of 
view, and is always on 
the alert to discover any 
leakage in wages ог 
materialin any job passing 
through the works; he 
can detect any want of 
discretion or good judg- 
ment in the foreman or 
others in charge of any 
specific job. The cost 
clerk must be a man of 
more than average in- 
tellect, and has to figure 
out the most intricate 
problems of the manage- 
ment, which if unsolved 
would seriously perplex 
and hamper the manager, 
who is anxious that his 
cost of production should 
show a good margin for 
profits and compare 
favourably with past 


A column is provided onthe 
right-hand side of sheet for 
remarks. 
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records. The cost clerk endeavours to acquire 
as much technical and practical knowledge as 
possible of all the manufactured articles pro- 
duced by his firm. There is, in fact, no limit 
to his achievements or experience. 

Mr. Aspinall has tried, with admirable success, 
a system of weekly cost sheets in large elec- 
trically-driven smelting works, laid out in the 
following manner :— 

On the wharf, which has storage bins and 
crushing plant adjoining, a transporter was 
erected for conveying material to the bins from 
the ships' holds. Automatic railways also ran 
the length of the bins, each of which was in 
addition provided with a revolving-table weigh- 
ing machine, which weighed every load before 
skidding it into the bins. 1 

Large crushing mills were erected in sheds 
adjoining, and the ore, crushed to the required 
size, was returned to the bins and kept as stores 
to be issued on requisition. The cost sheet of 
the crushing department shows in the top 
section ' material crushed," the weight of ore 
crushed, and the total cost per ton for crushing. 

From the analysis of wages, the various debits 
were collected and placed in the column pro- 
vided, together with items of general expense 
apportioned for the week. The cost per ton 
was worked out under the headings of labour, 
general, sundries and proportionate charges, the 
total giving the net cost for crushing. (See 
figure.) 

All charges for unloading the various ores 
were at once charged in the ledger account 
against ores, to be used as value for ores at 
stock-taking times. 


THE CALCINING DEPARTMENT. 

This consisted of revolving plough-geared 
self-discharging calciners, from whence the ore 
was passed on to the briquetting department, 
where, after being mixed with certain fluxes, 
the material was put through the briquetting 
press, and discharged by means of a belt into 
trucks, which conveyed it to the weighing- 
machine. It was then passed to the 


SMELTING DEPARTMENT. 


Here the waggors ot material were raised 
to charging platforms by hoists, and charged 
into the furnace cupola with a proper propor- 
tion of flux and coke. "The cupola was fitted 
with two lips for slag and for metal, and the 
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slag was run out into slag pots, wheeled away, 


and tipped. The metal was run off into moulds. 


After cooling, the slag was broken up and 
passed along to the Siemens’ furnace or zinc 
plant department. 

For obvious reasons, the cost sheet for the 
smelting department also takes care of the 
calcining and briquetting. The costs are, of 
course, based on raw weights, as the first weight 
is considerably reduced after the moisture has 
been driven off. 

Each section is treated in detail, as in figure, 
which will serve as a guide. Practical illus- 
trations such as these are of more value to 
managers than any costly conference summoned 
to ascertain costs. 


SIEMENS’ FURNACE OR ZINC PLANT DEPARTMENT. 


This plant consisted of eight furnaces, 
designated by the first eight letters of the 
alphabet. Here the slag was treated for zinc 
contents, the fumes driven off being collected 
in the form of dust in chambers adjoining. 
The slag was tipped into large steam self- 
tipping ladles, and dumped on to the slag bank ; 
the material recovered being passed afterwards 
through the smelting furnace. 

In the cost sheet the same manner of treating : 
the debits under different headings is to be noted. 

A glance at the summary reveals the object. 
A works manager would ask his department 
manager what material had been put through 
the furnace during the week, what quantities 
had been recovered, and what were the costs 
of production. The cost sheet provides the 
answers in concise form, instead of the usual 


exasperating approximate figures still tolerated 


in some works. (See figure.) 

All company directors would do well to 
demand weekly comprehensive working cost sheets, 
which could be handed round for inspection, 
affording ample scope for conference, and 
insuring a greater proportion of profits 
eventually to the shareholders. 


ELECTRIC POWER STATION. 


Two доо kilowatts D.C.A.C. Allis Crocker 
Wheeler sets, switchboard (two distributing 
and two feeder panels), three batteries, and 
Babcock boilers with automatic stokers were 
utilised. The coal was fed by gravity from 
bins into the hoppers of the stokers. 
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SMELTING COST SHEET. 


For Week ending .  ... ; es 180 ' 
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ZINC PLANT COST SHEET. 
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The working cost sheet provides com- 
plete analysis of the cost of working the power 
plant. (See illustration.) 

The following method is adopted for calcula- 
ting the extensions and the power and light 
which are placed on the left hand side of the 
sheet :— 

Total amperes x 250 volts = B.T.U. 
1000 
— by number of hours worked zunits per hour. 
Total amperes X 250 volts = E.H.P. 
| 746 
+ by number of hours machines have run 
= average units per hour. The weight of coal 
in lbs. + by number of hours engines have run 
= lbs. of fuel consumed per hour. Total weight 
of coal consumed x B.T.U. or E.H.P. — fuel 
consumed per unit hour. | 

There were in addition large fitting shops, 
smithy and general stores. A well equipped 
laboratorv adjoined the general offices. 


TIME-KEEPING. 


Withouta good system, time-keeping becomes 
a source of great anxiety and worry to the 
manager, and he is continually troubled by 
reports of discontent over the wages roll on the 
part of the workmen, who must be made to feel 
that their time is well and accurately looked 
after. Тһе following system was in use at the 
works here described, all departments of 
which were run with three shifts. An average 
number of 750 men was employed, the check 
system of round and square checks for alternate 
weeks being in force. 

The day men lifted their check on entering 
the works in the morning, at breakfast and 
dinner hours, pushing them through the slot 
indicated by the time-keeper, who took up a 
position directly opposite the tally boards and 
carefully noted that each man only raised one 
check for himself. The tally boards had the 
number clearly painted on them, and the light- 
ing was such that the workman could at any 
time easily discern the number on his check. 
The foremen were provided with pocket-books, 
conveniently ruled, which they used on alter- 
nate days for noting the nature of the work 
upon which their workmen were engaged. 
These books were deposited each evening in 
the time office to be entered into the charging 
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books (hgs. 42 and 4b). The time-keepers, іп 
addition, went round the works at given times 
during the day checking against the foremen. 

The time of the shift men was checked in 
the same manner, and the department managers' 
clerk took the men's time independently and 
checked it with the time-keeper. The total 
shifts and hours on any job and the overtime 
were totalled up, and the amounts carried ou: 
in the extension column. Simplicity, thorough- 
ness and reliability are claimed for this system, 
and in case of dispute ready reference is always 
available. 


FUEL STOCK AND DISPOSAL. 


The object of the fuel stock and disposal book 
is to record the receipt and disposal of the whole 
of the fuel needed for the furnaces, power 
stations and other purposes. The figures are 
checked up every week, and the tonnage used 
is debited to the various departments. There are, 
in addition, smithy debils, stores debits, and timber 
debils books all ruled according to requirements. 


GENERAL REMARKS. 


Asmart manager will leave no stone unturned 
until he has obtained complete returns of the 
cost of each department. An efficient staff in 
the costs department is expensive, but the 
useful work done amply compensates the firm 
for the salaries paid. No factory should start 
a cost department unless it can afford a tho- 
roughly efficient staff. An expert cost clerk 
has to study his work morning, noon, and 
night. It is well for the manager to be able to 
turn over to him the foremen who continually 
come to consult him on matters concerning the 
jobs on hand; with the help of the chief 
draughtsman there is little concerning the work 
of production which he cannot settle. This 
will prevent many stoppages of work which 
occur while the foremen are waiting to consult 
the manager. It is the cost clerk's business to 
record all such delavs and their cause, апа to 
charge the loss under the proper heading. In 
short, if a manager once secures a good cost 
clerk, Һе will fnd him an excellent investment. 

In conclusion, we would say, take'care of the 
costs and the dividends will take care of them- 


selves. The manager is responsible for the 
output, and, indirectly, for the dividends 
also. | 


BY OUR NEW YORK CORRESPONDENT. 


THE iron and steel industries 
The Iron and Steel have been very much upset dur- 
Industries and , 
the Coal Strike. ing the past month by the record- 
breaking anthracite coal strike, 
and by the almost unprecedented harvest of grain 
and crops in general. The strike has, of course, 
severely crippled the pig-iron producers who 
depend on anthracite coal, aud seems to have 
made itself greatly felt among the larger number 
of producers who use coke. While the output 
of pig-iron has been considerably less than that 
of previous months, there was а demand that 
could not have been supplied even if there had 
been no strike. The resulting large importation 
of pig-iron is well known. Not the least serious 
portent, however, in connection with this busi- 
ness is the threatened blockade of the railroads, 
which are now heavily involved in moving grain. 
It is believed in some quarters that not only will 
the railroad blockades extend tliroughout the 
winter, but that the ordinary maximum pro- 
duction of pig-iron will not be reached till spring. 
The outlook is that large importations will 
continue throughout this period. 

What has been said regarding pig-iron applies 
equally well to steel billets. The demand has 
been much greater than the supply, and a large 
amount of foreign orders are said to have been 
placed, particularly with German manufacturers. 
In this connection an interesting customs decision 
was rendered in Philadelphia respecting the duty 
on German billets. It was asserted that the 
duty should be based on the cost of the products 
in Germany, and not on the prices made specially 
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for export business. Exception has been made 
to this ruling, but as yet no authoritative state- 
ment has been made public. 

With regard to finished iron and steel, an 
unusual state of affairs presented itself during 
the latter part of September. While all the 
pig-iron and steel billet establishments werc 
pressed to the utmost for deliveries, an over- 
production occurred in the wire, wire-rod, pipe, 
sheets and tinplate market. Quite a number 
of the mills have had to close to await a sufficient 
demand. In structural shapes the demand is 
very heavy, and there is much business in mer- 
chant bar and steel plates. Steel rails are also 
in very heavy demand. 

The general condition of the iron and steel 
industries, as here br-efly outlined, has called 
attention to the new state of things in the States. 
Whereas but a short time ago Europe was looking 
askance at the so-called American invasion, now 
prices are generally high and the country is 
altogether occupied in attempting to meet its 
own requirements. The balance of trade be- 
tween the United States and Europe has changed 
so much that the term “ invasion ” is becoming 
ridiculous. According to the report of the 
Bureau of Statistics the excess of exports over 
imports was $16,000,000 for September, against 
$35,000,000 for August. It is interesting to 
contrast the period of low prices in 1898, when 
American manufacturers sought business abroad, 
as typified in the famous Atbara bridge contract, 
with the state of things now existing, as 
indicated by the recent assertion that one-halí 
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of the pig-iron production for the first six months 
of 1903 has already been sold at prices probably 
one-half as high again as those in the correspond- 
ing six months of the present vear. 


The formal opening, on October 
25th, of the water-power plant 
on the Michigan side of the St. 
Mary's River marks the completion of a wonderful 
engineering undertaking, and brings forcibly to 
mind the possibilities of foresight and endeavour. 
In 1894 the water-power rights of the river. 
which carries the discharge of Lake Superior 
into Lake Huron, amounting to 3,500,000 to 
7,000,000 cubic feet per minute. were purchased 
for what is now the Consolidated Lake Superior 
Company. Since that time a varizd number of 
industries have been established by the company. 
each i ddition owing its existence to the desir- 
ability of meeting the needs of a predecessor, a 
large industrial town has arisen, and two water- 
power plants on opposite sides of the river have 
been developed, yielding together 80,000 h.p. 
The American plant is of 60.000 h.p. capacitv, 
and comprises 320 thirty-three-inch turbines, 
working under a head of something less than 
20 ft. The water is led to the power-house through 
a canal starting from a bay 2.900 ft. long. 950 to 
220 Ít. wide and 22 ft. deep. cut in the solid rock. 
The canal is 200 ft. wide, but as it approaches 
the power-house, expands to r.400 ft. The 
power-house acts as a dam in which the turbines 
are located, and is 1,368 ft. long and тоо ft. wide. 
For its foundation 1,200 piles 50 ft. long were 
required, and in the construction of power-house 
and canal r,250,000 cubic vards of rock and 
3,000,000 cubic yards of earth were excavated, 
3,500,000 ft. of piling were used and 900,000 
cubic yards of masonry and 170,000 cubic vards 
of concrete were constructed. 


A New Water- 
power Plant. 


The Des Moines, ап armoured 

A Recent Addition cruiser for foreign port protec- 
to the United . : 

States Navy. tion, was launched on September 

20th, at the yard of the Fore 

River Ship and Engine Companv, Quincy, Mass. 

She is 308 ft. 2 in. long, 292 ft. on the load water 

line, and 44 ft. broad. She has a displacement 

of 3,200 tons, with a mean draft of I5? ft. Her 


795 


main engines, two in number, are of the four- 
cylinder triple-expansion type, having 4.700 
i.h.p. ; and her boilers, six in number, are of the 
water-tube type, provided with 300 square feet 
of grate surface and two stacks, 70 ft. high above 
the grates. Her accredited speed is 16:5 knots. 
Bunker capacitv has been provided for 700 tons 
of coal. The hull below water and under the 
sheet-copper covering is of Georgia pine, bolted 
with bronze bolts to the steel shell. The flat 
deck is of 5°16 in. steel : the slopes, opposite the 
engines and boilers, of 24-in, nickel steel. Нег 
armament will include ten 5-in. 50-calibre rapid- 
fire guns, eight 6-pounder guns; two 1-pounder 
guns and four Colt automatic guns, besides one 
field gun. Smokeless powder is to be used, and 
the magazine will hold 250 rounds for each of the 
5-in. guns and 500 rounds for each of the 
6-pounder guns. Her two masts will carry some 
6.000 square feet of canvas. and one of them is to 
have a “ wireless" telegraph attachment. 


The standardisation of the fit- 
The Standardisa- tings of ships built for the U.S. 
tion of Fittings : | Р 
in the U.S. Navy. navy by private shipbuilders has 

apparently made much progress. 
Referring to this subject in his annual report. 
Rear-Admiral Francis T. Bowles, chief of the 
Bureau of Construction and Repair, says that 
the builders. having on their own initiative 
organised a conference on the subject, finally 
submitted plans of fittings which they recom- 
mended for adoption as standards. During the 
vear, forty-four such standards were established, 
including water-tight manholes, water-tight doors, 
air ports. coal scuttles, deck lights. warping and 
towing bitts. lift and force pumps. water-tight 
hatches. pipe flanges, portable ventilators, 
metallic ladders and boat davits. In addition, 
general specifications for electrical appliances on 
board ship have been adopted, together with 
standard allovs of copper, tin and zinc. 


The Liquid-Fuel . Board. which 
has been conducting an elabo- 
rate series of experiments on the 
use of oil in steam boilers for the 
Bureau of Steam Engineering. has presented its 
report. although it appears that there is still 


The Use of Oil 
Fuel in Marine 
Engines. 
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much more work which it intends to accomplish. 
It finds that a marine steam generator can be 
forced to as high a degree with oil as with coal ; 
that no ill effects have been shown on the boiler ; 
that the firemen are disposed to favour oil, and 
therefore no impediment will be met with in this 
respect ; that the air requisite for combustion 
should, if possible, be heated before entering the 
furnace. as such action undoubtedly assists the 
vapourising of the oil product; that the oil 
should be heated so that it can be atomised more 
readily ; that when using steam for atomising 
the oil, higher pressures are more advantageous 
than lower pressures ; and that the consumption 
of liquid-fuel probably cannot be forced to so 
great an extent with steam as the atomising 
agent as when compressed air is used for this 
purpose. This is probably due to the fact that 
the compressed air supplies oxygen for the com- 
bustible, while in the case of steam, the rarefied 
vapour displaces air that is needed to complete 
combustion. Under heavy forced-draft . con- 
ditions, particularly when steam was used, the 
board found it impossible to prevent smoke from 
issuing from the stack. The average percentage 
of steam required for atomising the oil was about 
44 per cent. of the entire evaporation, this per- 
centage slightly increasing as higher pressures 
were used, although, as stated, a greater evapo- 
ration was obtained under those conditions. 


Some valuable information has 
The Protection of recently appeared in the report 
Steel by Portland . А 
Cement. of the Insurance Engineering 
Experiment Station at Boston. 
on the subject of the protection afforded to steel 
by Portland cement concrete. А considerable 
number of tests were begun in December, 1901, 
bv Mr. P. O. Pearson, under the direction of 
Professor Charles L. Norton, engineer in charge 
of thestation. Both cinders and sand were used 
in different proportions with different cements, 
and with a considerable number of different 
specimens, but in this connection it will be im- 
possible to explain either the character or 
methods of testing. Suffice it to say that where 
neat cement was used, the steel was found as 
bright as vhen put in; while in the more porous 
mixtures the steel was spotted with alternate 
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bright and badly rusted areas. In both the solid 
and the porous cinder concrete, many rust spots 
were found, except where the concrete had been 
mixed very wet, in which case the watery cement 
had coated nearly the whole of the steel and pro- 
tected it. The conclusions are that concretes, 
to be effective in preventing rust, must be dense 
and without voids or cracks; that they should 
be mixed quite wet when applied to metal; that 
the corrosion in cinder concrete is mainly due 
to the iron oxide in the cinders and not to sul- 
phur; that cinder concrete, if free from voids 
and rammed wet, is about as effective as stone 
concrete ; that the steel should be clean, scrap- 
ing or pickling it, if necessarv, or using the sand 
blast. Professor Norton believes that the coat- 
ing of all steel work with cement before applying 
concrete, tile, or brick is an absolute essential. if 
the formation of rust and consequent weakening 
of the steel is to be prevented. The thickness 
of the cement layer need not be great, but it 
should be a continuous coating, without 
cracks. 


The attractive subject of flv- 
wheels and their safe speeds has 
been recently studied by Mr. 
William H. Boehm, of the Fidelity and Casualty 
Company, New York. On the basis of the 
following formula for the speed—that the peri- 
pheral velocity of the rim of the wheel in feet 
per second is obta ned by dividing the tensile 
strength of the material by its weight per cubic 
inch, extracting the square root of the quotient 
and then multiplying by r6ó—he obtains the 
following figures: for cast iron, allowing 10,000 
lbs. per square inch as the ultimate strength of 
large castings, and adopting a factor of safety ot 
IO, a safe speed of 100 ft. per second. This is for 
wheels in one piece. For cast steel, with an 
ultimate strength of 60,000 lbs. per square inch, 
and weighing 0'28 lb. per cubic inch, the sate 
speed, with a factor of safety of ro, becomes 
233 ft. ; that is, 2°66 miles per minute. For hard 
maple, with a tensile strength of 10,500 lbs.. 
weighing 0'0283 lb. per cubic inch, and with a 
factor of safety of 20, the rim being built up of 
segments, the safe speed proves to be 154 ft. 
per minute. : 


The Safe Speeds of 
Flywheels. 
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One of the most interesting 
Nitrates from Air. developments to report in the 

field of electricity relates to the 
fixation of the nitrogen in the air. This work, 
which means the production on a commercial 
basis of nitric acid or of nitrates by securing the 
combination of nitrogen and oxvgen in the air, 
has been achieved by Mr. Charles F. Bradley and 
Mr. D. Ross Lovejoy, president and electrician, 
respectively, of the Atmospheric Products Com- 
pany. of Niagara Falls. According to details 
recently given out, the essential part of the 
system is a nitrifying chamber, a cast-iron 
cvlinder about 4 ft. in diameter and 5 ft. high, 
within which 138 clectrodes distributed in 23 
levels are revolved about a central vertical shaft. 
There is a corresponding number of stationary 
electrodes, with which the revolving electrodes 
set up arcs, in six vertical rows of 23 each. Six 
air passages at each of the six rows of stationary 
electrodes, provide for drawing off the air as fast 
as it is subjected to the influence of the arc. 
The scheme is an application of the fact that 
oxygen and nitrogen can be made to combine by 
means of the electric arc. The direct current 
was found more satisfactory than alternating 
currents. Minimum current, with minimum 
heat expenditure, and maximum arcing surface 
are obtained by separating the electrodes quickly 
after the arc has been formed, which occurs with 
the 8,000 volts used at a distance of rs in. То 
resist a rise in current during the early part of 
the arc, and to assist in prolonging it in the latter 
dart, an inductance coil is inserted in each circuit. 
The arc breaks when it reaches a length of 6 in. 
to 8 in. The speed of the central shaft is 300 
revolutions per minute, so that 414,000 arcs are 
formed per minute, each of which receives 0:005 
ampere. The air passes from the nitrifying 
chamber through the six channels to a galvanised 
iron tank, where the nitric oxide is given time 
to take up more oxygen, and it is then conducted 
into a stand pipe filled with coke. If nitric acid 
is to be formed, water is delivered into the top 
of the pipe, trickling over the coke ; if nitrates 
are to be made, a solution of caustic alkali, 
potassium hydrate for example, is introduced. 
Air is passed through the apparatus at the rate 
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of 3 to 4 cubic feet per minute, and about 3 per 
cent. of the nitrogen is oxidised. Experiments 
are now being carried on to determine the pro- 
portion of oxygen to be added to the air that 
will, as is believed. give a higher percentage. 
The company intends before long to operate the 
works on a large scale. 


Recent accidents due to the 
Improved Conduits joint use of underground con- 
for Electric ; г ; 
Wires. duits for high and low-tension 
elect ic distribution systems have 
called forth a paper on the subject by Mr. Charles 
F. Hopewell, which was read before the Inter- 
national Association of Municipal Electricians, 
at Richmond, Va. Faulty methods of construc- 
tion, he considers, comprise all kinds of conduits 
built of conducting material, such as iron pipes 
or ducts with an iron covering, where joints 
every 8 ft. place the cable in contact with iron 
rings metallicallv connected to such iron covers. 
A break-down of insulation immediately charges 
the entire conduit from manhole to manhole. 
He advocates the use of non-conducting and 
permanent material, preferably of tile; single 
ducts. for high-tension wires; the multiple type 
for low-tension wires. The low-tension ducts 
should be laid on top of the high-tension ducts, 
separated therefrom by 6 in. of concrete cement. 
The entire svstem should be imbedded in 3 in. 
of concrete with I-in. planking on top. Опе 
set of manholes should be used for all high- 
tension wires, these also containing transformers, 
and a separate set for the low-tension wires. 


Some details of a system for the 
Electrolytic Re- electrolytic refining of base lead 
fining of Base ЭНД 
Lead Bullion. bullion have recently been made 
public by Mr. Titus Ulke in the 
columns of the Engineering and Mining Journal. 
In view of the highly satisfactory results which 
have been attained, a brief résumé will be inter- 
esting. This system, which was invented by 
Mr. A. С. Betts, has been applied to a plant of ten 
tons daily capacity at Trail, British Columbia. 
The depositing room contains 20 tanks, built of 
wood and lined with tar. The anodes consist 
of the lead bullion cast into plates about 2 in. 
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thick; the cathode sheets, which receive the 
lead deposit, are thin lead plates obtained bv 
electro deposition upon and stripping from 
special cathodes of sheet steel. The process is 
based on the easy solubility of lead in an acid 
solution of lead fluo-silicate, which possess both 
stability under electrolvsis and high conduc- 
tivity. The electrolyte is obtained by diluting 
hydrofluoric acid and saturating it with pul- 
verised quartz. The electrodes are separated 
by a space of I} in. to 2 in. 
is about 0'2 volt ; ro to 25 amperes per square 
foot are allowed. One ampere deposits 3°88 
grams of lead per hour. At ro amperes per 
square foot, the cathode area should be about 
1,080 square feet per ton of daily output. 
total quantity of electrolyte is 175 cubic feet. 
It is stated that each ton of lead refined requires 
the burning of 200 lbs. of coal. In the Betts 
electrolytic process, nearly all the impurities in 
the base bullion remain as a more or less adherent 
coating on the anode. This residue consists 
practically of all the copper, antimony, bismuth. 
arsenic, silver and gold contained in the bullion, 
and about Io per cent. of its weight in lead. 
Estimating that the electrolyte will have to be 
purified once a year, the amount to be purified 
daily figures out less than one cubic foot for each 
ton of output. Theauthor of the article believes 
that the development of electrolytic lead refining 
signalises as great an advance over the fire 
methods of refining lead as electrolvtic copper 
refining does over the old Welsh method of 
refining that metal. 


The coal production of the world. 
according to the Monthly Sum- 
mary of Commerce and Finance 
Treasury Dureau of Statistics, 


American Coal 
Product. 


issued by the 


The fall in potential | 


The 
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amounted in тоот to 866.165.000 short tons. 
The shares in the production held by the leading 
countries were as follows: United States, 34 
per cent.; United Kingdom, 28 per cent.: 
Germany, 19°2 per cent. In 1868 the United 
Kingdom produced over three times as much as 
either the United States or Germany. The 
anthracite mining operations of the United 
States, which have been much before the public 
on account of the recent strike. are scattered 
through a narrow region, principally in Реппѕу]- 
vania, about 9o miles long. The basins ar. 
generally of considerable depth, 2.500 to 3.000 ft... 
with the beds at an angle of 30 deg. with the 
horizontal. The seams are sometimes 5o ft. or 
бо ft. deep. but those of 6 ft. or 7 fi. 
have proved most satisfactory as mining 
propositions. | 


Lining mine shafts with steel. 
owing to the growing scarcity of 
timher, has been the practice of 
the Oliver Iron Mining Company, 
in Michigan, for the past two years. The framing 
is formed of rails, rivetted together Бу means ot 
angle-irons. Where there is danger of small 
pieces of rock falling into the shaft, old wire 
ropes are emploved. stretched length-wise of the 
shatt close enough together to guard against 
the possible loosening of large rocks. Where a 
more secure enclosure was indispensable, 2-in. 
planking has been used. It is understood, how- 
ever. that corrugated steel is to be used hereafter 
in such cases, at least every тоо ft., to prevent 
the spread of fire otherwise favoured by a con- 
tinuous lagging of wood. No. '16 corrugated 
steel, which is rin. thick, is perhaps the 
strongest single thickness available, and if 
galvanised, it should last a long time. 


Steel Linings 
for Mine 
Shafts. 
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ALTHOUGH there is no im- 
Giant Steamers. provement in the demand for 
merchant ships, there seems a 
growing demand for size. The orders for the 
two new giant Cunarders to be built under the 
£150,000 subsidy agreement with the British 
Government have not yet been placed, while 
these lines are being written, but it is believed 
that one will be ordered on the Clyde and the 
other on the Tyne. Belfast is out of the run- 
ning in this case, but Belfast has booked the 
first order from the Morgan Combine, who are 
bound to take all their new ships from Messrs. 
Harland and Wolít, so long as that firm can 
supply them. And from Messrs. Harland and 
Wolff the Atlantic Transport Company, which 
is part of the Combine, has just ordered three 
steamers of 12,000 tons each for the traftic 
between London and New York. These boats 
will have names with the ‘ Minnie” prefix 
favoured by this Company. The Atlantic 
Transport boats will do the work of the 
Combine between London and Boston, while 
the old Leyland boats will run between Man- 
chester and Boston. Thereis no want of activity 
in shipbuilding at Belfast, and the Clyde yards 
(or most of them) are still tolerably well 
employed, though their order books are running 
out. But іп the North of England there is a 
decided and increasing depression anda gloomy 
outlook for the winter months. 


It is just a question whether a 
reduction in costs would bring 
forward a new series of contracts 
just now, or whether the freight markets are so 
low as to discourage all building of vessels of the 
“tramp” order, which really do the carrying 
tradeof the world. The run of American orders 
for coal sent up freights from 75. to 10s., or so, 
from the North-East of England to United States 
ports. With the termination of the anthracite 
strike, the orders from America for coal stopped 
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and freight came quickly back to 7s. Then 
the shipment of pig-iron was resumed. Now, 
if it were not for the American demand, it is 
probable that pig-iron would be тоз. or more 
per ton lower than it has been for quite a 
number of months. If pig-iron were to decrease 
into the lower ‘forties,’ we might see steel 
ship-plates down to a tempting price, but at 
£5 105. per ton, less 21 per cent., in Middles- 
bro’, and £5 15s.less 5 per cent., in Glasgow, they 
are not low enough to enable builders to cut 
fine. It is not likely that iron will come down 
much for some months to come, and it is prob- 
able that shipbuilding will be quiet all next year. 


An important development of 
the past month has been the 
amalgamation between the ship- 
building and steel manufacturing concern of 
John Brown and Co., Ltd., of Clydebank and 
Sheffield, with that of Thomas Firth and 
Sons, Ltd., steel manufacturers, Sheffield. The 
alliance is not a fusion of the two companies 
into one, but an exchange of shares, much on 
the same principle as the formation of the 
"community of interests" between Vickers, 
Sons, and Maxim, Ltd., Barrow and Sheffield, 
and William Beardmore and Co., Ltd., Glas- 
gow. At all events, John Brown and Co. take 
seven-eights of the shares of Thomas Firth and 
Sons, and pay for them with their own shares. 
As ordnance and gun-mountings are made at 
the Firth Works, the new combination will be 
able to turn outa fully-armed and equipped war- 
ship from the raw material. It was boasted of 
the new American Shipbuuding Syndicate that 
it was the only concern in the world that could 
do this. As a matter of fact we have now 
three private establishments that can do it— 
the Armstrong Company, the Vickers and 
Beardmore alliance, and the Brown and Firth 
combination. 


The Brown and 
Firth Combination. 


A new departure in shipbuilding 
since our last notes is the steam 
yacht Emerald, which Messrs. 
Alexander Stephen and Sons, Ltd., Linthouse, 
Glasgow, have built for Sir Christopher Furness. 
In this vessel marine engineers hope to deter- 
mine some of the problems raised by the 
application of the marine steam turbine to the 
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propulsion of ocean-going vessels. The Emerald 
is not the first yacht to be fitted with the new 
type of engine, but she is so built as to be able to 
demonstrate the economy of fuel at low speeds 
with steam turbines, as compared with recipro- 
cating engines. At present, all the vessels in 
which turbines are used are swift, and doubts 
are entertained of the economy of using turbines 
in vessels of low speed. The Emerald is not 
intended for high speed, and as she is, so far as 
model is concerned, a vessel which will compare 
well with others of a similar type, the results of 
the experiment should be of exceptional interest. 
The intention is to obtain a rate of about 
16 knots with an entire absence of vibration, 
and an exceptionally low coal consumption. 
The Emerald is 236ft. in length over all, 
28 ft. 8in. in breadth, and 18 ft. біп. in moulded 
depth. She has been constructed under Lloyd's 
special survey to class 100 Ar, and has a fine 
cut-water stem, with a beautifully carved figure- 
head, a long square stern, and a range of teak- 
panelled deck-houses extending: amidships for 
about 118 ft. A promenade deck from side to 
side of the vessel is carried the whole length of 
the deck-houses, and on it are placed the boats, 
and a large teak deck-house for deck lounge 
and navigating room. The vessel has three 
sets of steam turbines, three shafts and hve 
manganese bronze propellers — one propeller 
on the centre shaft and two each on the 
side shafts. All these have been supplied 
and fitted on board by the Parsons Marine 
Steam Turbine Company, Wallsend-on-Tyne. 
The hull has been specially strengthened 
to prevent any vibration in the structure from 
the great speed at which the shafts will 
revolve. In the engine-room, besides the three 
turbines and their condensers, and the duplicate 
electric-lighting machinery, there are a large 
number of auxiliary engines of all kinds. The 
main boiler, which is of very large diameter, is 
fitted with Howden's forced draught. 


There is trouble in the ship- 

Shipbuilding inthe building world of America 
United States. ; 

through want of material. The 

Chief Constructor of the American Navy 

states that material and skilled workers 

are not obtainable in sufficient numbers 
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to make satisfactory progress with the ship- 
building orders already given out, and this 
applies to armour-plating as well. The battle- 
ship Otto, building at San Francisco, is twenty- 
nine months behind her time. The Missouri, 
at the Newport News works, is reported to be 
twenty months late, and so with other ships, 
ten months being about the usual time behind 
for large ships, while torpedo craft range up to 
forty months. The delay in beginning the 
Virginia, Pennsylvania, and St. Louis of last 
year's programme has been taken advantage of 
to make improvements in detail, a new system 
for the distribution of ammunition being intro- 
duced. In his report, Admiral Bowles records 
substantial progress in the standardisation of 
fittings: In America 44 details of fittings have 
been standardised, and in certain classes of 
ships standard systems of ventilation and 
drainage have been arranged. "The construc- 
tion department of the United States Navy have 
arranged to regulate education in naval archi- 
tecture, and to offer opportunities for students 
gaining practical experience. The Commissioner 
of Navigation for the United States reports that 
during September there were “ officially num- 
bered " as built in the United States 123 vessels of 
43,743 tons, as compared with 119 of 31,469 tons, 
in the previous month. Of these 114 of 9,319 
tons were constructed of wood, and 9 of 34,424 
tons of steel ; 70, of 12,708 tons, were sailing 
vessels, and 53, of 31,035 tons, steamers. The 
bulk of the tonnage—not less than 34,530—was 
contributed by Atlantic and Gulf ports, the 
Great Lakes ranking second with 7,325 tons. 
The biggest vessels in the record are Cramp's 
Red Star Liner Finland, of 12,760 tons gross, 
and the Hawaiian SS. Company's Teran, of 
8,633 tons, built at Camden. The most notable 
ship in the list is the schooner Thomas W. 
Lawson, of 5,218 tons gross, which has 
been built at Quincy, Mass. The aggregate 
for the three months is 103,421 tons, as com- 
pared with 68,395 tons in the corresponding 
period of last year. 


Special interest attaches to the 
tenders submitted by United 
States firms for the building of 
a 16,000-ton battleship for the American 


New United States 
Battleship. 
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Navy, as the private firms are to be now 
compared with the Government establish- 
ments. The New York Navy Yard is the first 
American Government establishment now 
awarded a contract for 2 new warship. Five 
private firms tendered for the building of the 
16,000-ton battleship. The Newport News 


Company, which has got the contract, asked 


£798,000, and promised delivery in 41 months ; 
the New York Company £808,000, and stipu- 
lated 4o months; the Fall River Company, of 
Quincy (Mass.) £817,400, and 42 months ; the 
Cramp Company £822,800, and 42 months; 
and the Union Iron Works, of San Francisco, 
£830,000, and 42 months. These prices are all 
higher than for corresponding work in this 
country. As to the time required for con- 
struction, the new battleships of the King 
Edward VII. class will be delivered in. from, 33 
to 36 months from the date of the contract. In 
the case of the new United States contract ship 
the Louisiana, itisintendedonthe part of the Navy 
Department to take careful records of actual costs 
so as to compare them with the cost of building 
the sister ship, Connecticut, in the Government 
yard. The penalty for late delivery is £60 per day 
for the first month and £120 per day after the 
lapse of the month. The speed is to be eighteen 
knots for four consecutive hours, and the penalty 
for shortness in speed is £10,000 for the first 
] knot deficiency and £20,000 for the second 
] knot, after which it will be at the discretion 
of the Secretary of the Navy to accept or reject 
the ship. 


An interesting vessel has left the 
Clyde on a remarkable voyage, 
vizą, the Scotia, which the 
Scottish National Antarctic Expedition have 
despatched to explore the South Polar region. 
The Scotia set sail under the leadership of 
Mr. Wm. S. Bruce. The ship was formerly 
a Norwegian whaler named the Hekla, but 
during the past seven or eight months she has 
been so thoroughly overhauled on the Clyde 
that she is practically а new vessel. She is 
now a barque-rigged auxiliary screw-steamer of 
about 400 tons, measuring Io ft. by 29 ft., and 
drawing about I5 ft. of water. With her new 
engines and boiler she averaged a speed of over 


The ‘* Scotia.” 
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eight knots at her trial trip. In spite of her im- 
mense strength the Scolia, whose wooden walls 
amidships are no less than 25 in. thick, is a well- 
modelled craft, with fine lines to meet the ice, 
backed by nine feet of solid timber. The 
leader, the captain, and the scientific staff are 
accommodated in an after-deckhouse, the 
officers in a comfortable cabin amidships, 
whilst the crew are quartered in the forecastle. 
The scientific work will be carried on in a 
deckhouse amidships, the after-part of which 
forms the galley. Here there is good light for 
those who have to undertake delicate work, 
such as with the microscope, hydrometer, and 
other finely graduated instruments. A second 
laboratory, mainly for zoology, lies almost im- 
mediately below the upper one, between decks, 
and is reached directly from the upper labora- 
tory. Adjacent to this is a compact and 
completely-fitted dark-room for photography. 
Between decks there are two great drums, each 
containing 6,000 fathoms of cable. The cable 
is led up on deck to a specially constructed 
40 horse-power steam winch, thence over the 
side of the ship by means of a derrick, for the 
purpose of trawling and trapping in the greatest 
depths. The roof of the scientific deck-house 
and its extension in the shape of a bridge form 
a centre of activity for the scientists, as this is 
where all the operations connected with sound- 
ing and physical investigation of the ocean will 
be conducted. The Scotia is navigated by 
Captain Thomas Robertson, of Peterhead, who 
has had twenty years’ experience in Arctic seas, 
and who has also made a voyage to the Antarctic. 
The scientific staff consists of half-a-dozen 
picked scientists, four senior, and two junior. 
The Scotia makes first for the Falkland Islands, 
where she will coal up before plunging into the 
Polar area. 


Steam-driven winding engines 
are notoriously and inevitably 
extravagant in their steam 
demands. Hence it is that any really efficient 
and economical substitute would be heartily 
welcomed, and would give rise to considerable 
excitement in mining circles. This is, therefore, 
a reason why just now so many mining men 
are looking about for the electrical winding 


Electric v. Steam 
Winding. 
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engine, and why so much has been mooted of 
late about electricity applied to winding, and 
why generally so many inquiries are being 
made in reference to this matter. For were 
there not electrical winding plants exhibited at 
Düsseldorf? And, what is more, plants like 
those exhibited, or, anyway, like some of them, 
are actually being installed in some large 
collieries in Germany. The idea is to generate 
electricity in a central station where steam may 
be used with triple-expansion, condensation, 
and even super-heating, and to utilise the 
electricity for winding as well as other purposes. 
The central power station is at once the feature 
and the pride of many a German colliery, and, 
in fact, is certain fo astonish any visitor from 
this country by its magnitude and the exuber- 
ance of the equipment. 


The largest electrically-driven 
winding engine, and a con- 
spicuous exhibit in the great 
machinery hall, but destined for shaft Zollern II. 
of the Gelsenkirchner Mining Company, has а 
maximum capacity of 2,800 h.p. The electrical 
portions consist of two direct current motors 
for 500 volt current, which are mounted on the 
same shaft as the winding drum or pulley, 
and a buffer battery of accumulators numbering 
216 elements, each containing nine pairs of 
plates, which not only serves to ensure a good 
supply of power, but also serves to regulate the 
speed, inasmuch as the elemenis are arranged 
in groups, which can be brought into, or with- 
drawn from operations as desired. A few 
elements are also set apart to serve for smaller 
operations, such as changing tubs, etc. 


2,800 h.p. for 
electric winding. 


By these means the speed can be 
increased or decreased in stages, 
such as 61, 13, 161, 193, 26-33 
feet per second, which is the maximum speed 
to be adopted in ordinary practice to begin 
with; but the presence of the two motors 
enables a still greater speed to be attained, for, 
by coupling them up in parallel the ordinary 
maximum can be doubled, giving increments to 
391, 521-651 ft. per second. Another advantage 
of having two motors is that operations can go 
on with one in case the other is deranged, for 


Speeds 
Attalnable. 
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even with a diminished output it is better than 
stopping altogether., Of course, there are 
indicators and various safety appliances, 
whilst the manipulation of the switches is 
effected by the moving backwards and forwards 
of a lever, asin the usual course of events. Тһе 
switching arrangements being installed under the 
engine-room floor. The Koepe system, with a 
drum 19} ft. in diameter is adopted. 


The work to be done ultimately 
is to wind six tubs, each holding 
133 cwt., that is together 4 tons 
2} cwt., from a depth of 1,640 ft. at a maximum 
speed of 651 ft. a second in the quickest part of 
the wind. 


Work to be 
Done. 


The second large electrically 
Winding with operated winding engine was 
Three-phase , : : 
Current: only shown in a drawing in the 
Düsseldorf Exhibition, as it was 
being erected at Colliery Preussen II. of the 
Harpener Mining Company, and was to be 
finished about this time. In this instance a 
three-phase current is used with the motor 
again mounted on the same shaft as the drum. 
The current is supplied to the fixed portion of 
the dynamo at a voltage of 2,000, and is 
obtained from a central station, in which there 
are three three-phase generators each of a 
capacity of 550 kilowatts when running 94 
revolutions a minute. They are run in parallel, 
and also provide current for pumping and other 
purposes. They are driven by an боо h.p. twin- 
coupled horizontal engine. 


The regulation of the speed is 
Speed Regulation. effected by a liquid resistance. 

A continuous flow of soda solu- 
tion is maintained in a vessel in which are sus- 
pended the electrodes. The bottom of the 
yessel can be closed by a valve ; the liquid then 
rises in the vessel, and as it rises the resistance 
is diminished and the speed increased, or vice 
versa. Тһе valve is operated by the chief 
working lever. The variation of speed depends 
upon the duty of the circulation pump, and is 
independent of the engine-man. Коере is here 
again the system employed, and the drum or 
pulley is in this instance also 19} ft. in 
diameter, and the work to be done is to wind 
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тоо tons of coal an hour from a depth of 
2,297 ft. 

The factors in the load are four 
waggon loads of coal, each of 
10} cwts., together just over 2 
tons; tare of each waggon 61 cwts., together 
27 cwts.; cage and accessories over 3j tons; 
about 2,395 ft. of 1; inch rope, 4; tons ; total 
load about 12 tons. Speed, 52} ft. a second. 


The Load. 


This installation is really being 
put in tentatively. Тһе elec- 
trical folks have full confidence, 
but the mining men are not quite so 
confident; consequently the latter, when 
providing the building for the winding 
machine, built it sutticiently large to accommo- 
date one of those tne majestic steam winding 
engines that attracted so much attention at 
Diisseldorf. The effect is very strange, the 
electrical plant looks such a diminutive appa- 
ratus in the big hall intended for its colossal 
rival. 


There are 
Doubts 


The third striking electrical 
Friction Кыш winding engine produced in 
— winding: Germany has three friction 
pulleys in one plane, each a 
litle over 8 ft. in diameter, around which a 
flat rope winds, passing under the outer pulleys 
and over the middle pulley, which is placed 
above the other two and is directly driven by 
two motors mounted on the same shaft ; the 
lower pulleys are driven indirectly, the tension 
of the rope pressing them against the driving 
pulley. Direct current is used at 500 volts, and 
with 115 revolutions per minute the engine can 
develop 200 horse-power. The starting and 
regulation of speed is effected by an inde- 
pendent engine. The engine can wind 133 cwt. 
from 1,312 ft. 
It is interesting to compare with 
Winds о these a steam winding engine 
of a recent type such as was 
also shown at the Düsseldorf Exhibition, 
and an example of which could be seen 
working at a pit in the Westphalian coal- 
field. The one exhibited is intended for the 
second shaft of the same pit of the Harpener 
Mining Company—that is, Preussen II., where 
the three-phase electric plant already referred 
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to is now installed. This winding engine is on 
the Thomson system, with two spiral drums on 
separate shafts, which are driven bv an inverted 
vertical compound engine, of which the prin- 
cipal dimensions are as follow: Diameter of 
high-pressure cylinder, 32:3 in.; low-pres- 
sure, 45:2 in. ; stroke of piston, ro2:3 in. The 
steam pressure is to be 180165. The crums are 
each 18 ft. diameter at the smaller end, 33 ft. 
at the larger end, and 11} ft. in width. The 


total weight of the engine is 470 metric 
tons. 

The engine is to wind from 

Duty. three depths—these are 2,625 ft., 


3,281 ft, and 3,937 ft. respec- 
tively, and the useful loads to be drawn 
from each depth are 8 tubs of coal when 
working from the shallower depth, 6 tubs 
from the intermediate, and 4 tubs from the 
maximum depth. Each tub of coal weighs 
11 cwt., so the loads will be 88, 66, or 44 cwts., 
according to circumstances. The maximum 
speed will be 72 ft. a second, and the mean 
speed 33 to 40 ft. a second. It was very im- 
pressive to see the contrast between these rival 
engines intended for similar work. But electric 
winding can only be regarded as barely incepted; 
what may we not expect ? 

: The salt mines of Aussee, in 
Austria, furnish an excellent 
example of the successful appli- 
cation of electricity in mining. Power is 
obtained from a head of water with a 430 ft. 
fall, which works a high-pressure vertical 
turbine at 1,109 revolutions per minute, this in 
turn running a direct-current dynamo also at 


Electricity in the 
Salt Mine. 
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I,100 revolutions, The power transmitted into 
the mine is used for haulage, drilling and 
ventilation. This haulage is effected by a two- 
axled mining locomotive worked by a (three 
horse power) direct current dynamo. The loco- 
motive makes eight journeys in a shift of eight 
hours, travelling each time one mile and drawing 
three tubs each with 6 cwt. load ; so that 144 
cwt. of salt are delivered by it during the shift. 
The division of time is precisely allotted. 
Of the 480 minutes of the shift, 40 minutes are 
allowed for going to work and leaving work, 
and 30 minutes for resting, 9o minutes for 
cleaning, lubricating, testing breaks, etc., 
leaving 410 minutes actual working time. The 
current also works rotary drilling machines, 
two of 2 h.p. and one of 3 h.p. 


A strange strike is announced 
Mining Students from Leoben Mining Academy, 
Strike for . р 
More Work, in Austria. The students have 
become so numerous that the 
accommodation has become inadequate and 
lectures have been interrupted, and even dis- 
continued, owing to overcrowding. To this 
the students took exception, and went on 
strike, demanding adequate accommodation, 
and a proper number of lectures. They elected 
representatives to confer with the authorities 
and the district council, and even the Govern- 
ment head officials have been approached, and 
the matter will receive attention. But the 
students have been warned that discipline must 
be maintained, and that further breach might 
lead to the closing of the academy for the 
season. So peace reigns again in this romantic 
corner of the Austrian Empire. 
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SIR WILLIAM PREECE ON 
RAILWAYS AND TELEGRAPHS. 


A! the first ordinary meeting of the Society of 

Arts, held on Wednesday, November 19th, 
the chairman. Sir William H. Preece, K.C.B., 
F.R.S., gave an interesting address in which he 
dealt with the causes which result in successful 
` or disastrous financial undertakings, and endea- 
voured to show that the commercial conduct of 
industrial processes arising from the practical 
applications of discoveries, follow distinct laws, 
which may be said to constitute a “ science of 
business." After discussing the principles which 
govern the establishment of public companies, 
Sir William Preece proceeded to survey, froma 
broad and general point of view, the progress of 
certain industries in which he has had more or 
less personal experience, dealing first with the 
supply of gas and water. 


RAILWAYS. 


The curves (fig. 1) show that the commercial 
soundness of the railway interests in the United 
Kingdom is in anything but a satisfactory con- 
dition. 

The mileage of railways open is 22,078. 

The capital invested is £1,195,564,478. 

The revenue is £106,558,815 ; ratio to capital, 

8'9 per cent. 

The expenditure is /67,489.739; 

revenue, 63:3 per cent. 

The profits are {39,069,976 ; ratio to capital, 

3°27 per cent. 

There is no apparent allocation of this differ- 
ence to depreciation, reserve, or redemption of 


ratio to 


mineral traffic are concerned. 


capital. While capital is increasing. and the 
growth of traffic both in passengers and goods is 
satisfactory, the rate of growth of revenue is 
stationary, and the difference between expen- 
diture and revenue is seriously diminishing. 
The consequence is that dividends are also 
diminishing. This state of affairs would be very 
serious if we did not see daylight ahead. 


THE ELEMENTS OF FINANCIAL DISTURBANCE. 


What are the causes of the present depression ? 
The first cause is unquestionably Parliament, 
which legislates for the railway world without 
the least regard to the science of business or the 
ordinary requirements of commercial prudence. 
The enforcement of cheap fares and workmen's 
trains at the expense of the shareholders is 
pandcring to a sentiment. and savours of a bribe 
to catch votes. 

The operation of the Railway and Canal Traffic 
Acts of 1888 and 1892 forbids our railways being 
worked on commercial lines so far as goods and 
What is to be 
said of a law which places an impediment in the 
way of reducing rates by enacting that they тау 
not be restored, if their reduction be found not 
to have led to the expected result, without lia- 
bility to an expensive law suit ? Or to the 
refusal of permission to restore the rate to its 
old figure without such elaborate proof of 
change of circumstances as shall satisfy the 
Railway Commissioners that it is right to do 
so? Other industries could not live if exposed 
to such conditions, and their effect is most 
detrimental to our railways. 


The Board of Trade is ceaseless in its 
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application of new regulations. The result of the 
control of this Department has been most 
beneficial to the safety of the travelling public. 
. The lives saved annually are untold. We have 
every reason to be proud of the security of our 
lines. But the finances of our railway com- 
panies have been sadly dislocated by this enforced 
incessant expenditure, and our managers are 
much exercised to determine what to charge 
to capital, and what against annual revenue. 


LOCAL TAXATION. 


The local authorities and municipalities also 
are insatiable in their unscrupulous assess- 
ment for local taxation. The growth of this 
drain on the resources of the companies is 
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second masters. If this were submitted to, 
chaos and bankruptcy would be the result. 


THE COMPETITION OF ELECTRIC TRAMWAYS. 
The railways are now subject to a verv 
serious competition in the introduction oí 
electric tramways in their suburban districts. 
The American railway companies have recog- 
nised this, and they have not onlv electrified 
their suburban lines but they have developed 
a tramway system themselves to act as feeder 
to their own system, and to enable them to 
close stations and transfer passenger traffic to 
street tramways. 
Automobiles will 
with passenger traffic. 


also certainly interfere 
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alarming. The taxation of railways has in- 
creased 75 per cent. in the last decade, while 
that of the whole community has increased 
only 39 per cent. | 

Trade unionism has generated a serious 
labour trouble. Shorter hours, greater pay, and 
enlarged staff are very desirable for the men 
themselves, but these advantages are not to be 
acquired if they lead to financial deadlock and 
to the disregard of the dictates of commercial 
law. The men cannot obey two masters, nor 
can the first masters submit to the external 
management of their business by self-constituted 
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RAILWAY COMPETITION. 


But the most serious element of financial 
disturbance is competition among the great 
railway companies themselves. The demand 
for increased speed and greater comfort has 
led to new stations, big hotels, larger loco- 
motives, superior coaches of greater capacity. 
heavier rails, straightened curves, revised 
gradients, and reduced distances. Capital has 
been increased without the productive increase ot 
trafic or earning power, for the expenditure 
is caused chiefly by the necessity to hold one’s 
own. 
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THE REMEDY. TELEGRAPHS. 


Now, what is the remedy ? I am no believer 
in the conception that electricity is to be the 
panacea for every evil There is little sign 
at present of our being able to work main lines 
economically by electric traction. When, how- 
ever, a line worked by steam is congested, and 
you can get no more trains through, as it is on 
our Metropolitan underground lines, and as it 
15 on many suburban lines, then electric traction 
comes in to increase the speed of running, to 
enlarge the carrying capacity of the line, and to 
reduce the working expenses. 

The true remedy is co-operation and com- 
bination among the great railway companies 
themselves, and if the railway companies do 
not realise this fact, and set to work to put 
their houses in order, they will find that the 
last and least desirable, but most effective 
measure will be enforced upon them by public 
opinion—the financial control of the railways 
by the State. 


Fig. 2 1s a diagram of the business of the 
Electric and International Telegraph Company 
from the vear 1857 to its transference to the 
Government. It shows steady progress and 
financial prosperity, following the logarithmic 
curve. The Government made a good bargain 
in its purchase ; it is the fashion to depreciate 
this purchase. Indeed it 15 the inalienable 
right of virtually half the British race to decry 
the action of the other half. Facts have no 
effect on party bias. The £5,715.000 paid 
by the Government for the telegraphs are now 
worth £30.000,000, and no one believes it! 

Fig. 3 shows the growth of this General Post 
Office business. It also obeys the logarithmic 
law. There is no capital. Everything is 
charged to revenue. The working expenses 
are apparently very high, but if they were 
taken as they should be. at a fair commercial 
figure, sav 574 per cent., the profit would be 
considerable. 
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TELEPHONES. 
The telephone business of this country 
defies diagramatic analysis. It has had a 


` curse upon it from its first introduction. It 
is now in a state of chaotic confusion. It 
has been the shuttlecock of politicians, and the 
football of local authorities. The attempt to 
force it on the municipalities is likely to prove 
a failure. Tunbridge Wells has lamentably 
broken down. It is an imperial business, a part 
and parcel of the business of the Post Office, 
and the only possible solution of the present 
deadlock is for the Government to cut the 
Gordian knot and take over the business in 
IQII. 
DEDUCTIONS. 


In all well conducted businesses profit 15 
‘usually distributed to meet :— | 


I. Depreciation—which is а term applied to 
the diminution of the value of the plant as a 
whole, due to time and work acting upon it, and 
finally causing its complete decay. 

2. Renewals—which is a term applied to the 
periodical replacement with new materials of 
the, parts of the plant that wear out most 
rapidly. 
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3. Reserve—which is a fund invested outside 
the business formed as a species of insurance to 
be prepared for emergencies, accidents, and 
fires, and to meet what we call in England 
aniiquation of plant, or what they call in the 
United States betterment of plant. 

4. Redemption—which is the formation ої a 
sinking fund, in the course of time wiping out 
the capital raised by loan or subscription. 

5. Dividends and bonuses—which are the dis- 
tribution to shareholders in cash of the surplus 
of the profit earned. 

Sound finance means a proper appreciation 
of all these points, and a due and proper alloca- 
tion of a portion of the annual revenue to meet 
each requirement. Practice is very variable. 
Different businesses require different treatment. 

In electrical industries depreciation and 
renewals must be continuous, and must Бе 
the first charge against revenue. Electric 
plant must be maintained in absolute perfect 
order up to the hilt, otherwise it fails to be 
productive, and rapidly becomes verv ineffi- 
cient. Hence depreciation and renewals are 
provided for in the ordinary annual main- 
tenance expenditure. Reserve fund is, however, 
essential in all growing businesses, and the 


G.P.O. TELEGRAPHS. 
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soundness of the financial control is shown 
more by the condition of the reserve fund 
than by any other monetary sign. 


MUNICIPAL UNDERTAKINGS AND THE REDEMP- 


TION OF CAPITAL. 

Redemption of capital is a compulsory 
feature of municipal undertakings, erected 
with capital borrowed under the authority 
of the Local Government Board. The rate at 
which the loan is redeemed is determined by 
the nature of the work undertaken. The 
present rule is for—land, 60 years; , buildings, 


30 years; machinery, 15 years; electric 
mains, 30 years. No dividends or bonuses are 
allowed in such municipal industries. The ~ 


profits are devoted to the amelioration of the 
rates, but in all businesses established by private 
enterprise under the Limited Liability Act the 
surplus profits are distributed as dividends and 
bonuses. 


THE FORMATION OF RESERVE FUNDS. 


The formation of a good reserve fund is 
imperative in all undertakings dependent on 
moving machinery, for invéntion is so prolific 
and improvements so rapid that antiquation is 
scon reached and betterment needed. It is 
also necessary in the case of private undertakings 
established under the Tramways or under the 
Electric Lighting Acts, for in those cases at 
stated periods the municipality has the power to 
take possession of the business at its then value 
of the plant, and no allowance is made for 
goodwill or compulsory purchase. Sound 
finance seems to show by experience that 2} per 
cent. on the capital is about the average amount 
that should be allowed annually to form a 
substantial reserve. 

There are risky adventures, like submarine 
cables, where larger amounts should be put 
aside. The Eastern Telegraph Company is 
an admirable instance of sound finance. It 
has been in existence for thirty years. Its 
Invested general reserve fund amounts to 
£1,164,673 2s. 2d. Its capital is £10,249,170. 
Its gross revenue is /1,200,000. 


THE NECESSITY FOR UP-TO-DATE MACHINERY. 


The value of scrapping is not appreciated in 
England. In America, when a new process is 


introduced, which effects considerable economy 
in production, it can be shown by simple calcu- 
lation that it is wise and commercial to sweep 
away the old plant and install the new; and 
this is done. English manufacturers are most 
tenacious of old machinery. I have seen old 
Boulton and Watt machinery at work that 
absorbed annually an excess of coal and oil 
costing sufficient money to have justified its 
removal a generation ago. But it is in the 
increased rate of production that justification 
for scrapping comes in. 

The American does not wait until a machine 
is worn out before condemning it. As soon as he 
realises the fact that up-to-date machinery 
will save him in time and labour enough to 
justify new plant, away goes the old plant, and 
the value of the new is soon repaid by greater 
production. In the majority of cases the 
'" betterment " of machinery is charged against 
revenue, but it is easy to justify its charge 
against capital if the value of the increased 
production exceeds the interest on the sum of 
the capital invested in the old and in the new 
plant. However, the judicious manufacturer 
should be fortified with a reserve fund to 
provide against antiquation and provide for 
betterment. | 


CO-OPERATION AND COMBINATION. 


There seems something radically wrong, from 
a scientific point of view, in some of these gigantic 
'" combines " that have originated in the U.S.A. 
It is startling to find that each holder of £1,000 
in the White Star Line will receive {14,265 for 
his share from the new Atlantic Shipping Com- 
bine. Upon what capital is profit to be dis- 
tributed which will enable the new holder of 
£14,265 to be as happy as the late holder 
of {1,000 2 Whence are the new profits to 
come ? 

It is not even clear where the money is to 
come from (or the traffic to pay that money) to 
gain any profit whatever on the millions pro- 
jected to permeate the soil of London with 
" tubes." 

On the other hand, combinations and co- 
operative societies, associated with a judicious 
system of management, must offer considerable 
economic advantages in encouraging production, 
maintaining fair prices, securing good markets, 
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and adjusting a margin between expenditure 
and revenue which will satisfy buyer and 
seller. 

The key of commercial success is the discovery 
or construction of a new market, aided by a cheap 
and reliable mode of distribution. The parcel 
post is the most efficient means at our disposal 
to distribute the products of home industries 
throughout the United Kingdom. Every town 
and every house thus becomes a new market. 
We have to educate heads of families in these 
facts ; and this can be done by societies and 
local industrial exhibitions. Advertising is now 
a science. 


WANTED-A BETTER CONSULAR SERVICE. 


The crying demand of our countrymen abroad 
is for representatives who will make the interests 
of the British merchant their own. What the 
merchant wants, to secure him an equal chance 
for business with the rest of the world, is broad- 
minded and energetic Consuls, and from the 
facts I have detailed above, it would seem as if 
there existed sound cause for recommending a 
great deal of the American method in the con- 
stitution and working of a new commercial 
Consular service, whose mott® should Бе, 
“ English Trade and Commerce, First, Last. and 
all the Time." 

The Germans have an admirable Intelligence 
Department all over the world. If any electric 
development is foreshadowed or suggested in 
any one of our colonies, especially those in 
which my firm acts as consulting engineer, we 
at once receive intimation of the fact from 
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Germany and often from America. We never 
once have received similar information from 
any British source ! 


THE EFFECT OF SEGREGATION ON 
THE STRENGTH OF STEEL RAILS. 


A a meeting of the Society of Engineers, 

held at the Royal United Service Institu- 

tion, Whitehall, on November 3rd, a paper was 

read on the above subject by Mr. Thomas 
Andrews, F.R.S., M.Inst.C.E., F.C.S. 

The author observed that in the course of his wide 

experience as consulting analvtical chemist and metal- 


lurgical testing engineer to several English railway 
companies, he had had exceptional opportunities of study- 


ing some of the sources of weakness leading to the 


fracture of steel rails. In order to inore fully investigate 
on a large scale some of the causes of the loss of strength 
in such rails, he undertook a careful research on the 
elfect of segregation on the strength of steel rails. 

Some idea of the magnitude of the experiments will be 
obtained when it is stated that they have taken nearly 
seven years to carry out, and tbat in the course of research 
complete chemical analyses, physical tests and high power 
microscopic examinations have been made on a very 
considerable number of steel rails, the samples experi- 
mented upon having been selected from large bulks of 
rails as supplied to various railway companies. 

The general results of the research have shown the 
importance, in the interests of the public safety, of 
railway companies having careful chemical, physical, and 
microscopic tests regularly made on rails, selected from 
the bulk after delivery to the railway companies, prior to 
their going into main line service, so that a tendency to a 
locally segregated chemical composition may be detected 
and avoided. Much may be done in avoiding a segrega- 


ted condition in rails by having them made in accordance 
with the author's chemical and physical specification 
and tests. 


A Monthly Review of the leading papers' read before the various Engineering Technical 
Institutions of the Continent. 


ELECTRO-MAGNETIC ORE PREPARATION. 


“ A NOTEWORTHY feature at the Düsseldorf 

Exhibition were the plans, shown by 
the Maschinenbau-Anstalt Humboldt, of the 
electro-magnetic ore preparation plant for the 
San Fix tin mines, Spain," remarks Engineer Fr. 
Frölich, of Berlin, in a paper to the Verein 
Deutscher Ingenicure. 

The ore from the washery is first dried in a 
hot coil, the steam given off being drawn away 
by a fan. By means of a bucket-chain the coil 
delivers the dried ore into a Swblrommel, or 
screening drum, with 3-millimetre (barely & in.) 
holes, what does not pass through being crushed 
between rollers and again brought up to the 
screen. The ore that passes through is then 
separated in another screening drum into grains 
of three sizes, each being further treated inde- 
pendently. The separators are electro-magnets, 
through whose magnetic field the ore is led by 
a band travelling on rollers; and these magnets 
are in each case arranged three together, one 
behind the other. The separated particles are 
taken off by cross bands that are brought up 
under the magnet poles, while what remains, 
which is less magnetic, is dealt with a second 
time by more powerful magnets. 

The plant, which has been їп operation with 
good results since the beginning of the present 
year, is so compact that it occupies but little 
ground space. 


LIGHT, HEAT AND POWER FROM ALCOHOL. 


4 | ‘HE international competition of motors . 


and other appliances utilising methylated 
alcohol for industrial purposes, lately held in 


Paris, formed the subject of two communica- 
tions to the Société des Ingénieurs Civils de 
France, one by M. G. Coupan on motors, and 
the other by M. G. Arachequesne on 


LIGHTING AND HEATING. 


The recent exhibition, he observes, was a 
decided triumph for appliances using debased 
spirit for producing heat and light; and the 
main question as to the possibility of lighting 
by alcohol is now settled, leaving only the best 
solutions of that problem to be discussed from 
the standpoints of safety and economy. The 
degree of safety against fire and explosion has 
been greatly increased ; and it is not too much 
to say that at present alcohol appliances entail 
less danger from explosion than do those 
burning gas or petroleum spirit, while the 
alcohol flame is more easily extinguished 
(by water, generally at hand), than is that of 
rock-oil. 

Whether for lighting or heating, the alcohol 
must be burnt, which is an easy matter; but the 
combustion is due to two different principles 
(1) direct ignition of the liquid spirit, and (2) 
ignition of the spirit previously vaporised. 
Appliances depending upon the first of these 
principles may be again divided into those with 
(a) open vessels, in which the spirit is ignited 
directly ; (b) closed vessels in which it is 
ignited at the end of a cotton wick ; and (с) 
vessels in which it is ignited after having been 
previously absorbed by a porous substance. 

Appliances burning alcohol previously 
vaporised are practically gas-works, in which 
the retort and pipes are replaced bya small 
boiler where the spirit is turned into gas. but 
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what distinguishes one from another is the 
method of feeding, whether by wick or pressure, 
and especially the mode of heating. Indeed, 
it is the mode of heating which permits of 
sub-dividing these appliances into four classes, 
according as the spirit is vaporised by (d) a 
permanent pilot-flame ; (е) а shunt, or subsidiary 
flame ; (/) its own flame; or (g) regeneration 
by conduction. 

Conformably with theory, heating and 
lighting appliances that burn  carburised 
alcohol are more economical than those 
utilising the spirit simply debased, which 
should be preferred for domestic purposes 
owing to its high degree of safety, whereas 
the former is to be recommended for use under 
pressure, for intensive public lighting, and for 
automobiles, especially in cold climates. 


MOTIVE POWER. 


Trials of explosion motors soon showed 
(observed M. Coupan) that the volume of air 
incorporated with the combustible substance 
exerts а marked influence on the motor's 
economical working, and that the utilisation of 
the combustible isat its maximum when the pro- 
portion of air in the explosive mixture is appre- 
ciably greater than that given by calculation 
according to the chemical reaction. So long, 
however, as gas, petroleum, shale, etc., were the 
only combustible substances practically em- 
ployed for explosion motors, no attempt was 
made to exactly determine the proportions in 
which the substances should enter into the 
explosive mixture for ensuring complete utilisa- 
tion; but, directly attempts were made to 
substitute alcohol for raw or rectified petro- 
leum, it became necessary to study the phe- 
nomena characterising its combustion, because 
unexpected difficulties were encountered, such 
as the fouling, setting fast, and even corrosion 
of the valves. 

It appears from {һе united investigations of 
M. Sorel and M. Ringelmann that the combus- 
tion of alcohol can never be absolutely complete, 
however perfect, as regards the proportion of 
combustible and supporter of combustion, by 
the composition of the explosive mixture, appre- 
ciable traces of acetic acid being always found 
in the exhaust products. "This is, however, but 
a minor difficulty, as the consequent loss of 
alcohol is very slight ; and this acid does not 
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appear to corrode the parts of the motor, at any 
rate while working, while lubricating the cylinder 
after each stoppage is sufficient to prevent the 
corrosion due to prolonged contact between the 
metal parts and the condensed products con- 
taining acetic acid. 

Analyses of the exhaust gases have shown 
that, without the proper proportion of air, part 
of the hydrogen, and especially of the carbon, 
contained in carburised or uncarburised alcohol 
is entirely unutilised, the loss being specially 
high in light fast-running engines. In heavy 
motors the combustion was, in most cases, found 
to be practically perfect when the proportion of 
air in the explosive mixture was 177 times that 
theoretically necessary ; but above and below this 
proportion the combustion was imperfect, the 
degree of utilisation becoming more and more 
defective as the theoretical proportion was 
approached. Accordingly, whatever be the 
mode of regulating the motor, the carburiser 
should be capable of sending into the cylinder 
a quantity of alcohol corresponding with the 
best degree of carburisation, determined in 
accordance with the cylinder's capacity, account 
being also taken of the excess of air normally 
required for the combustion. 

The carburiser preferred by the author is 
one which automatically injects the requisite 
quantity of alcohol, in a liquid stale, into a 
chamber where the volatilisation and mingling 
with air are effected ; and the organ for injec- 
tion, or, more correctly, mechanical distribution, 
should be susceptible of regulation, so as to 
permit of determining empirically the exact 
quantity of alcohol necesssary for each explo- 
sion, while leaving every latitude for use in the 
motor of various kinds of combustible substances. 
Provided well-designed  carburisers and 
vaporisers be employed, M. Coupan concludes 
that alcohol may be regarded as a good agent 
for producing mechanical energy. 


DETERMINATION OF A COAL'S HEATING 
POWER. 


Ce n determinations by the 
Mahler shell have often shown great 
divergence between actual calorifc powers 
and those found by calculation with the aid 
of formule proposed up to the present 
time, all of which have been successively 
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abandoned by M. Goutal (whose noté on 
the subject was brought before the Paris 
Academy of Science by М. Adolphe Carnot) 
on account of their inaccuracy or their being 
based on delicate and complicated deter- 
minations. Inasmuch, however, as the ascer- 
taining of a coal's calorific value by simple 
calculation appeared to possess a certain indus- 
trial interest, the author endeavoured to establish 
a relation between this calorific value and the 
results afforded by actual testing— i.e, by 
calcination, incineration and dessication —for 
determining the fixed carbon, the volatile 
matter and the humidity. 

Aíter having experimented with 600 samples 
of coal from various sources, M. Goutal became 
convinced that the results may be expressed 
with near approximation by the formula— 

Р=82С + аў, i 
in which P is the calorific value sought,* C the 
proportion in hundredth parts of fixed carbon, V 
that of the volatile matter, and a a variable 
multiplier, function of the volatile matter con- 
tent, V’, free from ash and water, while 

V 
C +V 
For experimentally determining the value of 


V' = 100 


а for various fuels, the author constructed a 


graphic’ diagram from the results of his 
numerous tests, taking the volatile matter con- 
tents, V', for the abscisse, and the corres- 
ponding values of a, deduced from the 
calorimetric combustions, for the ordinates, this 
co-efficient assuming, for volatile matter con- 
tents of 5, 10, 15. 20, 25, 30, 35, and 4o, the 
respective values of 145, 130, 117, 109, 103, 98, 
94,85, and 8o calories.* For the anthracites a 
is represented by a constant equal to roo 
calories, the formula becoming 
P = 82 C + 100 V. 

In thus calculating the calorific power of a 

coal. the error rarely exceeds 1 per cent. of the 


* The author of this paper, м. Е. Goutal, head uı the 
chemical laboratory at the Paris School of Mines, has 
kindly explained that, although the calorific power of 
coals is generally (in France) given in calories рег kilo- 
gramme, this is not the case for the values of a in 
question. The latter correspond with the results of 
analyses expressed in hundredth parts—in the present 
Case I,000 + 100 = 10 grammes (2 04.). To render these 
values comparable with the usual measurements they 
must therefore be multiplied by 100, giving 14,500, 13,000, 
11,700, 10,600, 10,300, 9,800, 9,400 8,500, and 8,000 
calories per kilogramme. For obtaining the equivalent 
British thermal units it is sufficient to multiply these 
figures by 1°8. 


real value ; but, as an exception, it is greater 
than 2 per cent. in the case of some anthracites 
and some lignitous coals, the value of which 
can only be ascertained by the calorimeter. 

The mean calorific power of pure anthracite 
is 8,250 calories per kilogramme (14,850 B.T.U. 
per 1b.); that of the anthracitous coals, for 
which V'* varies from 5 to 10 per cent., is 8,550 
calories per kilogramme (15,390 B.T.U. per lb.); 
and it attains a maximum, 8,700 calories per 
kilogramme (15,660 B.T.U. per 1Ь.), in the case 
of coals for which V' is comprised between то 
and 30 per cent. 

It follows that the calorific value of coals 
increases in inverse ratio to that of their 
volatile matters up to the limit content of 30, 
after which the calorific value of natural fuels 
and that of their volatile matters decrease 
together. 


ALUMINOTHERMY. 


qs term is given by Dr. Hans Goldschmidt, 

of Essen-an-der-Ruhr,to a process applic- 
able to the reduction of metals and heating of 
metal parts, whichisfounded onexothermic reac- 
tion, progressive and practically spontaneous ; 
and the name was chosen because aluminium has 
been found to be the metal of moderate cost 


which, owing to its affinity for oxygen or е 


high degree of heat given out during its com- 
bustion, best serves in most cases as the 
reducing agent in practical applications of the 
process. According to Herr Strauss' investiga- 
tions the combustion heat of aluminium is 7,140 
calories per kilogramme (12,852 B.T.U. per Ib.), 
coming immediately after hydrogen, 34,200 
calories (61,560 B.T.U.), and carbon, 8,317 
calories (14,970 B.T.U.), being greater than 
that of the other metals or metalloids. Alu- 
minium may, however, and must even in some 
cases, be replaced by another metal, so that the 
held covered by aluminothermy is more exten- 
sive than that implied by the term. 


PRINCIPLE OF THE PROCESS. 

If with a pulverulent metallic compound— 
oxide, sulphate, etc.—be intimately mixed a 
metal in the state of powder whose affinity for 
oxygen, sulphur, etc., is greater than that of the 
combined metal, and if the mixture be heated, 
so soon as the mass attains a certain temper- 
ature depending on the nature of the substances, 
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a reaction with disengagement of heat will take 
place ; the oxygenated or sulphated substance 
will be decomposed, апа the metal that was in 
combination will be set free, while the oxygen 
or sulphur will combine with the free metal. 

This would appear to be a metallurgical pro- 
cess suitable for extracting metals from their 
ores without coal ; but the reaction is so violent 
as to throw forward to waste part of the sub- 
stances, while rapidly destroying the receiver 
containing the mixture. Dr. Goldschmidt has, 
however, found that this difficulty ceases if, 
instead of heating the whole mass, the reaction 
be merely set going by raising a point in the 
mass to the desired temperature. With a suit- 
able mixture the heat given out by the local 
reaction thus produced is sufficient to raise 
neighbouring parts to the reaction temperature, 
so that the action of the reducing metal is 
gradually propagated throughout the mass 
without any extraneous heat. 


APPLICATIONS. 


Although this process is of comparatively 
recent invention, its applications are both 
numerous and varied ; and it has now entered 
into current practice for welding metal parts, the 
repair of forged and cast objects, the making of 
complete spare parts, and the production of 
metals and alloys free from carbon. By the 
reaction of aluminium on the oxides this 
process also produces artificial corundum as a 
by-product; and Dr. Wolff lately proposed to 
apply it to the production of calcium carbide 
without employing the electric current. 


PRINCIPAL ADVANTAGES. 


I. The metals and alloys produced by this 
process are free from impurities, especially 
carbon, since that element does not enter into 
the reaction mixture. It is also asserted that 
they are almost free from aluminium, which 
circumstance is all the more remarkable because 
that substance is classed among the metals 
that can most readily be allied to others. 


2. The inventor claims that, by employing 
suitable oxides, the highest possible tempera- 
tures may be obtained without cumbrous 
appliances, while, on the other hand, the sul- 
phates afford the low temperatures that may be 
required for some applications. 
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3. It is possible to exactly determine before- 
hand, and within the widest limits, the heat to 
be given out by the reaction, its degree only 
depending on the nature and quantity of the 
substances present, and also to regulate the 
temperature obtained, that depends on the heat 
given out and the mass of matter over which it 
is distributed. 


CONCLUSIONS. 


These observations are contained in à com- 
munication to the French Civil Engineers! Socicly 
by M. H. Bertin, who went on to describe in 
detail the modes of practically applying the 
process, dealing inter alia with the substances to 
be employed, starting the reaction, casting, pre- 
paration of the metals and alloys, autogenous 
welding and welding with thermit, as also their 
advantages, and concluding that Dr. Gold- 
schmidt's discovery is probably destined to take 
an important place in metallurgical practice. 


SUPPRESSION OF BELTS FOR DRIVING 
DYNAMOS, ETC. 


ITH an intermediate shaft for driving, the 
pulleys require frequent attention, while 
the belts, having indifferent adhesion, slip and 
sag, so that the efficiency is low ; and, inthe case 
of electric lighting, the light is inconstant, with 
the well-known disadvantages attending this 
defect. By suppressing the intermediate shaft, 
however, a constancy of light may be obtained 
that is otherwise only obtainable by the use of 
accumulators. Strangely enough, when the 
motor is a gas engine, the belts are relied upon 
to compensate for the irregularity of its work- 
ing ; and this compensation—the curing of one 
evil by another — has been characterised by 
Professor Witz as “ mechanical homaopathy.”’ 
A simple and efficient method of driving, 
observed M. Defays, in a communication to the 
Société Industrielle du Nord de la France, is that 
devised by M. Denis, of Saint-Quentin, who 
employs friction pulleys of silicated cardboard, 
that have the great advantage of doing away 
with loose pulleys, owing to which belts are apt 
to slip off ; and the success he obtained in 
driving turbines led him to extend the use of 
these cardboard pulleys to dynamos, fans, centri- 
fugal pumps, etc. Thanks to the arrangement 
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of carriage on which the driving pulley is 
mounted, and which is fed up by screw and 


hand-wheel, both starting and stopping may be . 


effected gradually and without shock. 

In the case of a dynamo receiving its motion 
from a shaft, a cast-iron pulley on the latter is 
brought into contact with the silicated cardboard 
pulley on.the dynamo shaft, plate springs being 
interposed to render shock impossible ; and 
with this arrangement the speed can be increased 
without the use of belts or spur gear. 

Hitherto only small powers have been trans- 
mitted by this method ; but the author is of 
opinion that, if the lengths of contact be made 
proportional to the efforts, considerable powers 
may be transmitted. As a rule, a larger [pro- 
portion of power is transmitted by friction 
pulleys than by belts of the same width and 
speed. M. Denis’ dynamo, that was installed 
with intermediate shaft, had to run at 1,350 
revolutions; but when friction pulleys were put 
in, the speed was reduced by 150 revolutions 
for the same voltage. 


THE CARDBOARD PULLEY DIMENSIONS 


are determined by the formula 


a уз s 


] being the pulley's width, equal to its diameter; 
e the power to be transmitted, and л the number 
of revolutions, while the co-efficients were 
found by trial for powers up to 10 h.p., with 
speeds of 1,000 to 1,200 revolutions per minute. 


APPLICATIONS OF THE METHOD. 


Ап application that at once suggests itself is 
that to reducing the speed given by steam 
turbines; and a centrifugal pump may be driven 
directly with great saving in first cost. At the 
Paris Exhibition of r9oo some Marinoni 
printing machines were driven directly at 8о 
revolutions by a dynamo making 1,200 revolu- 


tions per minute ; and M. Denis has a fan that 
has been driven by his method for more than 
ten years, during which the friction cone has 
only been renewed once. | 

For driving a drilling machine at variable 
speed, friction cones of curved contour are 
used, one of them being canted so as to obtain 
contact at such a point as shall give the required 
speed, while the method is also applied to 


electric cranes and wood-working machinery. 


THE NEW RUSSO-FINNISH ELECTRIC RAILWAY. 


TU E St. Petersburg Viedmosli publishes details 

of the projected long-distance electric 
railway between St. Petersburg and the Fall of 
Imatra, in Finland. А concession has been 
granted for the building of an electric railway 
to the Finno-Russian frontier, but the Finnish 
Senate is now considering the petition of Mr. 
A. L. Von Knorring to continue this line for a 
total distance of 165 kilometres to Imatra. For 
the first 20 versts, to the village of Yokka, the 
line will be double, the remainder of the dis- 
tance having a single line. The limit of speed 
is put at 78 kilometres an hour, or an average 
of 60 kilometres, including stoppages. This 
will enable the distance from St. Petersburg to 
Imatra to be covered in 2j hours. 'Гһе local 


traffic between St. Petersburg and Yokka will - 


be carried on in separate four-wheeled car- 
riages, each equipped with an independent 
motor, and carrying thirty persons, while the 
long distance traffic will be carried on in eight- 
wheeled carriages, holding fifty persons each. 
On the shorter journey a carriage will be 
despatched every five minutes, and to Imatra 
one every hour. The goods traffic will be 
transported in similar separate waggons, but 
will be despatched only during the night. The 
estimated cost of the railway is put at 
10,000,000 marks. 
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SOME BOOKS OF THE MONTH. 


In this department special attention will be paid to all books dealing entirely or in part with subjects 


within the purview of the Magazine. 


While space will be given for expressions of opinion on books or 


papers of general interest which may be submitted for that purpose, contributors will please remember 

that this column is intended in the main for reviews of technical books dealing with the Engineering, 

Ejectrical, Shipbuilding, Iron and Steel, Mining, and Allied Industries. The address of the publisher and 
prices should be enclosed in all publications sent for review. 


"PLAIN FACTS AS TO THE TRUSTS AND THE 
TARIFF." 


By George L. Bolen. Macmillan 
451 pp. 65. ба. 

T author has succeeded in gathering to- 

gether in the form of a readable volume 

many valuable facts concerning the present day 


and Co. 


trust and the operation of the American tariff. . 


Àn attempt has been made to present the most 
salient points of the question in form suitable 
for the busy every day reader. Mr. Bolen 
commences with a brief sketch of the origin 
and purposes of trusts, and after discussing their 
varied possibilities for good and evil, he pro- 
ceeds to describe the working of the various 
monopolies, with special reference to railways 
and municipal trading. Concerning the railroad 
problem in America, he says :— 

15 our railroad service perfect in every respect, necding 
no attention from the public? No, the agitation against 
it has been well grounded. The fault is not in 
efficiency of service, nor in average charges. It is in 
secret discrimination. As in the case of the oil company, 
railroads have built up one shipper by pulling down 
others—charging them higher rates, neglecting to furnish 
them cars, and delaying their shipments along the way. 
Through inequality of charges they have also built up 
some towns by checking the growth of others. Railroad 
discrimination has been the worst of all the forces of 
monopoly. 


Government ownership is not regarded as the 
remedy, as the author thinks it would involve 
lower efficiency, slower improvement, and 
perhaps higher cost. He, therefore, advocates 
a continuation of the policy of regulating rail- 
way traffic by law. In another chapter we 
have further facts concerning the evils of 
railroad competition. . Ап antidote to the 
rate-cütting which is carried to such a ruinous 
extent in the States, the writer is inclined to 
favour the system of permitting the formation 
of railway “pools,” supervised by the Inter- 
State Commerce Commission, and subject to 
their approval. 

By this arrangement, rates and regulations could be 
kept reasonable to the public by the Commission, and 
every company could be held by the others to the pool 
contract by law. Instead of separate agencies, each 
lowering rates to get the business of large shippers, опе 
joint office would answer for all the roads. 

In conclusion, the author speculates as to the 
ultimate influence of the Trust régime on the 
public. There is no reason, he thinks, why 
capitalistic production, under public control ot 
monopoly, should not continue to give society 
the best, cheapest and most rapidly improving 
supplies ; but he speaks out strongly against 
selfish and uncontrolled monopolies. On the 
other hand, he says, the trusts that are wanted 
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re those that hold their position solely by 
reason of surpassing excellence and cheapness 
of product. 

These trusts are only too few, if they exist at all. But 
the club-wielding monopoly trusts, formed to squeeze 
customers, will discover that the people are not so 
helpless as they seem. Their power to restore just con- 
ditions will appear when they comprehend clearly what 
the monopoly trusts have undertaken to do. From the 
survey in these chapters of the trust situation, it does not 
seem that radical action will be necessary to dispose of 
them. Managers of trusts will realise quickly, perhaps 
with voluntary obedience to the public will, that now and 
hereafter, as always heretofore, private property and 
capitalistic production, to continue to exist unimpared, 
must prove to be the best svstem by service to socicty. 
Limiting the capital of corporations, and the kinds of 
business in which they may engage, as some economists 
have proposed, will apparently be postponed until the 
trust proves how far honest methods will maintain a 
monopoly. 

In the second part of the book Mr. Bolen 
sketches the arguments for and against Pro- 
tection, and adduces many facts in support of 
both theories. On the whole, the author may 
be said to have dealt with the subject in a fair 
and unbiassed manner, the work showing many 
evidences of keen insight and a conscientious 
study of the problems at issue. | 


" BRITAIN AT WORK.” 


A Pictorial Description of our National Indus- 
tries. Cassell and Co. 4to. 384 pp. 12s. 


iG this handsome volume the publishers have 

thrown open the doors of our national 
workshops and revealed to the reader the 
wonders of the nation’s industrial Ilfe. In the 
course of fifty-nine fascinating articles, written 
in a popular style, we pass in review the 
battalions of Britain's workers, and visit the 
primary sources of her wealth and prosperity. 
Almost every variety of art and craft is described, 
and nearly every occupation portrayed, from 
the making of matches to the construction of 
an ironclad. The writers of the various articles 
have been assisted in their task by the photo- 
grapher, who has supplied them with over 500 
illustrations, finely reproduced by half-tone 
engraving. 

Perhaps the most interesting sections are those 
devoted to the engineering and allied trades. 
The first of these, by Mr. Н. W. Wilson, 
describes the building of a battleship, and we 
are able to watch its progress from the time of 
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its laying down until it leaves the slip. А brief 
survey is given of the various yards and their 
specialities, including illustrations showing war 
vessels under construction in the yards of Sir 
W. б. Armstrong, Whitworth and Co., and 
the Thames Ironworks and Shipbuilding Com- 
pany, Ltd. Another writer tells of Britain’s 
underground wealth—of the collier’s work in 
the mines and the transport of the fuel to the 
workshop and the hreside. The reader is then 
shown the processes involved in the production 
of iron and steel, illustrated by photographs 
taken in the Atlas Steel Works, the Yorkshire 
Steel and Iron Works, and the Cyclops Steel 
Works at Sheffield, and others. Further on we 
make the acquaintance of railway enginemen and 
their work, and get a glimpse of electric tramway 
systems, work in the great docks of London, 
Liverpool, and Southampton, needle and pin 
making in the Midlands, and the labours of the 
women nail and chain makers of the Black 
Country. Mr. К. W. Johnson contributes 
an article on the making of big guns, 
illustrated by photos of machinery in the 
works of Messrs. Vickers, Sons and Maxim, 
Sir W. G. ‘Armstrong, Whitworth and Co., 
and Messrs. Cammell and Sons, of Sheffield. 
Mr. John Pendleton, who is responsible for 
several of the above-mentioned articles, also 
writes on the engineering industry generally, 
but he is obviously hampered by the limita- 
tions of space. There are illustrations of the - 
Manchester Ship Canal, of bridges and cranes 
(by Messrs. Whitaker Bros., Ltd., of Leeds), 
the new floating dock at Bermuda, built by 
Messrs. Swan and Hunter, Ltd., and views in 
the works of Messrs. Mather and Platt, Ltd. 

The book, which is a splendid example of the 
printers’ art, is one of rare interest. It will be 
perused with pleasure by the technical reader, 
and its pages will convey to the general public 
a vivid impression of the sources of Britain’s 
commercial greatness. 


* AN OUTLINE OF THE METALLURGY OF IRON 
AND STEEL.” 

By A. Humboldt Sexton. Scientific Publishing 

. Company, Manchester. 620 pp. 16s..net. 


R. SEXTON has set himself the task of 
gathering together in one work all the 
chief data connected with the metallurgy of 
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iron and steel, and has succeeded in outlining 
practically the whole field of theory and 
practice. The chapters on blast furnace work 
are especially instructive, indicating much re- 
‘search. А full description of the Bessemer 
and Siemens process is given, and a chapter 
devoted to special steels. The section anent 
the structure of iron aud steel is of great 


NOTES AND 


= == АС LL cL 


The Korting Gas Engines. 


By way of a supplement to the announcement in our 
October issue that Messrs. Fraser and Chalmers had 
-secured the manufacturing rights for Korting Gas Engines 
used in connection with the steel industry, it should be 
mentioned that Messrs. Mather and Platt, Ltd., have 
secured the right of manufacturing these large gas 
engines for all other purposes outside the industry named. 

. This engine is of the double-acting two-cycle type, that 
is to sav, each side of the piston receives an impulse at 
every revolution in contradistinction to ће single-acting 
“Otto” cycle engine, which receives an impulse on one 
side of the piston only once in two revolutions. 

The firm is taking up the manufacture of gas engines 
of large power more especially for driving dynamos, and 
as they also construct the latter, they are able to build the 
complete combined plant in their own workshops. 


The Junior Engineers. 


Our attention has been called to the excellent work that 
is being done by the Institution of Junior Engineers. 
The presidential address was delivered on November 21st 
bv Colonel Edward Raban, C.B., R.E., on “ The Prepara- 
tion of Engineering Projects," and other noteworthy 
papers during the forthcoming session will include 
“Marine Boilers,” a consideration of the relative values 
of the different types, by Mr. H. M. Routhwaite, 
M.LMech.E. ; “Practical Notes on the Use and Main- 
tenance of Electric Motors for Factory Purposes," by 
Мт. W. T. George; “Greasy Condensation Water as 
Boiler Feed,” by Mr. William Paterson; and “ The 
Effect of Design on Methods of Construction, from a 
Contractor's Point of View," by Mr. R. W. Newman, 
M.LMech.E. Between the mectings, visits to works 
and places of engineering interest in and near London 
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interest, and includes some hitherto unpublished 
facts. The book is well illustrated, has an 
ample index, and a glossary of metallurgical 
terms. Much new and valuable information has 
been utilised, and the work forms a useful addition 
to the list of modern industrial text books. 


A number of reviews are unavoidably held over this 
month owing to pressure upon our space. 


NEWS. 


take place at frequent intervals. A great deal of practical 
knowledge may thus be obtained, and this may be supple- 
mented by borrowing books from the technical library 
The Secretary is Mr. Walter T. Dunn, and the offices of 
the institution are at 39, Victoria-street, Westminster. 


ON the eve of going to press we have to record, with 
profound regret, the sudden death of Herr Friedrich 
Alfred Krupp, of Essen, from apoplexy, on the 22nd ult. 
Herr Krupp was only in his forty-ninth year, and his 
sudden demise has caused а profound sensation 
throughout Germany. The German Emperor addressed 
the following telegram to the directorate of the firm 
of Krupp at Essen :— 

* The news of the unexpected death of your chief has 
been a great shock tome. Providence placed Geheimrath 
Krupp at the head of an enterprise which has achieved 
a universal significance far beyond the frontiers of the 
Fatherland. These works, inherited by him from that 
man of genius, his father, he regarded it as the business 
of his life not only to maintain but extend in accordance 
with their reputation throughout the world. His name is 
most intimately associated with the development of the 
iron industry and of the whole domain of armaments, 
including modern fortihcations as well as naval construc- 
tion. In his provisions for the well-being of those in his 
employment he was unsurpassed, апа was a pattern to 
all. Thus I, to whom the departed was most loyally 
devoted in patriotic sentiment, share with the managing 
officials of his works and with the thousands of his work- 
men, the keenest sense of his loss. —WILLIAM LR.” 

Herr Krupp evinced a kindly interest іп PAGE'S 
MAGAZINE from its foundation, and one of his last 
literary efforts was the revision of the article recently 
published on the Germania Ship-building Yard at Kiel. 


S. HOWES, 64, MARK LANE, LONDON, Е.С. 


WING to the virility of modern inventive genius, and the number of patents bidding for 
() preference, the choice of a turbine has become no easy matter. Those whose business 
it is to take advantage of water power and secure the best results in the least expensive 

way, may therefore welcome a few hints on the subject based upon actual experience. 

Three points claim attention at the outset, viz., durability, economy in water, and highest 
efficiency. The prospective user of a turbine will find it desirable to determine whether the appli- 
ance under consideration is adapted to his special requirements, and it will also pay him to find 
out what others have done and are doing in similar circumstances. 

The inquirer is not likely to go very deeply into the matter before discovering that probably 
one of the largest orders for turbines ever executed, was given by the Canadian Government, who 
requisitioned no less than 253 of these appliances for use in operating the lock gates of the Welland 
Canal. This order was placed with Mr. S. Howes, of 64, Mark Lane, whose “ Little Giant " Double 
Turbine held the field against all comers. 

The turbine is mounted on a horizontal shaft for use when a direct drive is needed, thus dis- 
pensing with gears, etc., and making it particularly applicable for driving electrical machinery. 

After the horizontal type had been placed on the market some time, the demand for it and 
the vertical double turbines was so great, that in order to meet the wants of all buyers it 
was found necessary to further increase the styles of the “ Little Giant” ; particularly for 
those wishing to develop power under low falls, and for this purpose the “ Little Giant " was con- 
structed in an improved case, and is now known as 
the “ Special Flume” Wheel. This latter type is 4 
made up to 60 in. in diameter, so that as much as 36 d 
horse power can be obtained under a 4 ft. head. 
Taking variations of size into consideration, the firm 
now make no less than 78 kinds of turbines. 

Owing to its very high efficiency at part gate, it 
is suggested that the “Little Giant” Double Turbine 
can with advantage be applied in every case where 
there is considerable variation in the water supply, 
or where it is desirable that the water used should be 
in direct proportion to the power required. It is well 
adapted for situations where the water supply is often 
inadequate to drive the whole of the machinery, and 
where auxiliary steam power has to be used in dry 
weather, as it utilises the smallest quantity of water 
to the best advantage. In the majority of cases the 
water in winter and summer is variable; not only this, 
but the head is often reduced by backwater, etc. 
These and other reasons show why a turbine should 
give the highest possible efficiency at part gate. The 
“ Little Giant ” is a double turbine having two tiers of 
buckets, or strictly speaking, two turbines, keyed to 
the same shaft, one above the other, and both running 
in the same case, the upper tier discharging at the 
top, and the lower one under the bottom of the case. 

By using this special shape of bucket, curving aS асур GIANTU DOUBLE WATER TUHBINE— 
it does towards the stream, the water has a steady VERTICAL TYPE. 
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unbroken flow from the time it enters until it is discharged from the wheel. The water 
entering the wheel with a greater velocity than that at which the wheel is moving, imparts to it 
a greater force, and the design of the bucket where the water first strikes it, is such that the water 
moves in the same direction as the wheel; therefore the friction of water against the bucket at 
this point is helping instead of retarding the wheel; hence we have an important advantage over 
other turbines where the friction acts in the opposite direction to the motion of the wheel. 

The shaft (to which the buckets or wheel is keyed) is supported at the bottom end and revolves 
upon an adjustable lignum-vit# step in the bottom bridgetree. The case (or guide) is made of 
iron in the form of a scroll. The cases for all wheels up to twenty-four inches in diameter, are cast 
in one piece. The case for 
larger sizes is made of boiler 
plate, the edges of which are 
planed parallel. This is held 
between the cast iron top and 
bottom plates by bolts. The 
case is supported by the 
bottom bridgetree, which is 
bolted firmly to it. The 
bridgetree is fastened to the 
bottom of the wheel pit, upon 
which it rests by “ Lewis " 
or “ Кар” bolts. The gate 
box is made of cast iron, and 
bolted to the case. The gate 
or sluice is also made of cast 
iron, the surface of which, as 
also the ways or seat upon 
which it slides, are planed, 
thus forming a perfectly 
water-tight joint. The pres- 
sure of water always holds 
the gate to its place, and the 
joint remains tight as the 
gate wears. The gates for 
the larger sizes of turbines, 
particularly if to be used 
under high heads, are mounted 
upon friction rollers (as shown 
in the first cut), which changes 
the friction. from sliding to 
rolling, making the gate more “ EUREKA” COFFEE, RICE, AND SEED SEPARATOR, GRADER, AND 
easily operated. CLEANER. 

There are two hand-holes 
in the case, fitted with water-tight caps, which may be readily opened to remove any obstruction 
that may get into the wheel. The convenience of this will be best appreciated by those who 
have been obliged to lose valuable time in stopping their mills to draw the water from their 
flume, in order to take the wheel apart and remove some obstruction that could have been 
taken out of our turbine in a few minutes without dissecting it or disturbing the head-gates. 

The upper bridgetree, which is bolted firmly to the top of case, is made of cast iron, and of 
sufficient strength to prevent any springing of shaft. 

The bearing or stuffing box in the upper bridgetree for shaft is bushed with lignum-vitie, 
and is adjustable, so that the turbine may at all times be held in the centre of case, thus preventing 
leakage and loss of power, caused by the friction of the wheel rubbing against the case. 
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Full information is offered to inquirers who are anxious to adapt the turbine to their special 
needs. The following questions should be carefully considered by prospective users :— 

What is the head of water when at rest, or the vertical distance from surface of head-water 
to"surface of tail-water ? 

If the stream is small, what quantity of water can be relied upon? If the water supply is variable, 
state how much it varies in wet and dry seasons; orif an overshot is used, state the diameter and 
width, and how much the gate was raised to let the water on, and particularly how deep the water 
was above the gate opening in the forebay. 

If the stream is large, state width of same, or, if possible, give us a measurement according to 
our scheme of instructions for “ large open streams." 

What size and make of turbine, 
if any, is at present, or has been, 
running; and how many square 
inches gate opening is there in the 
wheel, and how many hours out of 
twenty-four will the stream afford 
sufficient water to supply it ? 

What kind of machinery is to 
be driven ? 

Give speed of line shaft, and the 
direction in which it turns. 

Give the vertical distance of line 
shaft from head or tail-water level, 
and also its distance from the mill 
floor. 

Another speciality of the firm is 
the “ Eureka" wheat, coffee, rice, 
seed and  malt-cleaning, grading, 
hulling and separating machinery. 
The accompanying illustrations show 
two tvpes of over three hundred and 


$ | : | | fifty manufactured. 
M The term “Eureka,” as applied 
coc PM to milling, grain-cleaning, and ele- 


vator machinery, is significant. The 
extensive range of machinery manu- 
factured under this name had its 
origin in the early fifties, when, at 
Silver Creek, N.Y., on Lake Erie, 
Simeon Howes erected a small plant 
" EUREKA” HORZ, WHEAT AND BARLEY SCOURING AND for the production of his “ Smutter." 
ооа The business owes its present de- 
velopment very largely to Mr. Louis 

E. Barbeau, who for some years has personally dictated the fortunes of the European branch. 

“ Eureka ” rice graders, hullers, polishers, etc., are now in nearly all the large rice mills of 
the country. Coffee, also, is being treated with a line of special “ Eureka " machines; and even 
peanuts are manipulated through all the varying processes of manufacture from the picking of 
the nuts, etc., to the reduction of the shuck into a powdered form, by “ Eureka " machinery. It 
is not surprising that the original number of distinct models and types of “ Eureka " machines is 
still on the increase, and that Mr. Barbeau has been called upon to supply his machinery in every 
part of the world. 

The firm are also manufacturing a complete line of portable and stationary forges, and hand 
and power drills. z 
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CATALOGUES AND TRADE PUBLICATIONS. 


These catalogues may be had free of charge on application to the firms issuing them. Please mention 

PAGE'S MAGAZINE when you write. Manufacturers of Engineering and Electrical Specialities. etc., ete., 

are invited to forward, for review in this column. dg JP their eatalogues, price lists, and circulars, 
as soon as issued. 


Blumann and Stern, Ltd. Plough Bridge, Deptford, 


London.—Calendar for 1903, printed in two colours, 
with separate sheet for each month. The reverse of 
each leaflet is utilised either as а price list or for 
descriptions of the firm’s specialities, which consist of 
lubricating oils of all kinds, tallows and greases, etc. 
A reprint from a recent issue of the Railway Supplies 
Sourual is particularly interesting as proving the ex- 
cellence of the lubricants manufactured by this firm. 
It is pointed out that during the trials of H.M.S. Viper, 
when the engines developed 12,000 i.h.p., and the 
mean speed for the six runs showed 367581 knots, or a 
velocity equivalent to 43 miles ап hour, the lubricants 
employed throughout were supplied by Messrs. 
Blumann and Stern. | 


The Unbreakable Pulley and Mill Gearing Co., Ltd., 


Manchester and London.—A Treatise on the Economical 
Transmission of Power. Tenth Edition. 2s. 6d. post 
free. In the introductory chapter the writers draw 
attention to the fact that it is not sutticientlv realised 


. how important a part the machinery used for the trans- 


Mission of power has in the general economy of 
manufacturing establishments, and endeavour to show 
that a saving of 5 per cent. on the vearly coal 
bill can be ettected. The sometime prejudice, we are 
told, against the use of cast iron. for bearings has 
practically disappeared, and there is now scarcely a large 
engineering firm in the kingdom which has not adopted 
these bearings to a greater or less extent. The authors 
add: “Any power consumed by shafting beyond the 
small amount necessarv to overcome friction in well 
designed, truly erected, and properly lubricated 
bearings, is absolutely wasted ; vet, though people will 
look closely enough into the economy of the engine or 
machines they are going to buy, cconomy in the means 
by which power is transmitted from the engine to the 
machines is constantly overlooked, generally also the 
economy in erection, while the sole care is to buy from 
the man who will supply so many feet of shatting and 
so many bearings at the lowest price.” ‘The main 
object of the work, we gather, is to set out as concisely 
as possible the rules upon which an engineer should 
work in designing a svstem of shatting tor a factory, 
with full tables of strengths, weights, powers, and 
velocities, so that the book may serve as а handy 
reference forthe skilled. designer, апа а trustworthy 
guide for those who have no special knowledge 
of the subject, but who desire to plan their own 
arrangements. We certainly think it is а valuable 
work, and well worthy of being consulted on any 
of the above points. The subject matter is suitably 
arranged апа concisely written. A very readable 
type is employed and the quality of the half- 
tone illustrations and woodcuts leaves little to be 
desired, 


William Ryder, Ltd., Bolton, Lancs.—Illustrated Cata- 


logue of Forging Machines, Sawing Machines, and 
other tools, with prices. The booklet, which is printed 
in two colours, is well designed, and is illustrated by 
means of some excellent wood cuts. The principal 
speciality is the now well-known Forging Machine. 
made in various designs with three to five pairs of 
steel blocks, or hammers, and in weight varying from 
25 ewt. to 5 tons. The sawing machines, which are 
very frequently used in the smithy in conjunction with 
forging machines, are made in various sizes апа 
weights, and with sawing capacities for hot iron bars 
varying in thicknesses from 3 to 6 in. 


The Clyde Structural Iron Company, Ltd., of Scots- 


toun, Glasgow.—A neat little booklet of forty pages 
and cover, comprising a catalogue of structural iron 
and steel work as manufactured and erected by the 
company. The illustrations include some interesting 
designs for curved roofs, agricultural sheds, stores, 
granaries, dock sheds, market place or bazaar, drill and 
public halls, swimming baths, tea factories, gold mine 
buildings, engineering shops, bungalows, bridges, ete , 
etc. With regard to the photographs of recent 
work carried out by the firm, we quite agree with their 
remarks, that these serve better than anv quantity ot 
letterpress to indicate the kind of work they are pre- 
pared to execute. They include excellent examples ot 
railway, foundry, and other work. 


Graham, Morton and Cə., Ltd, Leeds.—A neat little 


brochure of hftv-two pages and cover, entitled 
“Elevating and Conveying Machinery,” being a 
description, with numerous illustrations of an economic 
method of transportation of coal and minerals. The 
system consists of a plant by means of which coal or 
other material is automatically conveved from one given 
point to another, thus saving, it is claimed, 80 per cent, 
of labour cost. The illustrations include reproductions 
from photographs of (1) a plant to handle coal and store 
it in coal stores at the rate of 30 tons per hour ; (2) an 
elevating plant at the generating station of the Leeds 
City Tramways, which conveys coal from boat to boiler 
furnace at a total labour cost of id. per ton ; (3) a plant 
erected to weigh, handle, and store coal at the rate ot 
40 tons per hour; (4) a large conveyor, over 400 It. 
long, erected for carrying 150 tons of coal per hour ; 
(5) conveying plant erected for feeding a water-tube 
boiler and a series of Lancashire boilers. The coal is 
brought automatically from the coal stores by means of 
continuous conveyors, and (6) a conveyor which carries 
sacks of flour at the rate of 1,000 per hour. Other 
illustrations show screening, measuring, and weighing 
plants, belt conveyors, storage bunkers, a novel coal- 
tipping apparatus—by means of which a railway truck 
сап be automatically tipped апа emptied at. once-— 
spiral conveyors, ete., ete. 
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